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PREFACE TO THE SECOND EDITION. 



The revision of Sir T. Longmore's work on Ambulance 
Transport, in order to bring it into accord with ambulance 
mattei*B as they are at the present time was entrusted to me 
by the Author, with the sanction of Director-General Sir W. 
A. Mackinnon, K.C.B., upon whose recommendation to the 
Government an issue of a second edition was approved and 
ordered. 

The system upon which the Author, in the first instance, 
foimded the work has very gi*eatly facilitated my labours in 
connection with it, and though the period embraced in the 
revision is twenty-one years, tne onginal form and system of 
the book has been rigidly preserved. It is only on these lines 
that a work of this class could be laid, in order to be of practical 
value to those for whom it is intended. 

" A Treatise on Ambulance Transport," published in 1869, 
was the first complete work devoted exclusively to this very 
important subject. It is true that there were some ordera 
and regulations bearing upon the carriage of the sick and 
wounded in the time of war, and writers on military surgeiy 
referred to this subject in a more or less perfunctoiy man- 
ner, but it is since that time that Ambulance Transport 
has grown to importance. The experiences of the Franco- 
German and the Russo-Turkish Wars, and of our own cam- 
paigns in Zululand, Afghanistan, Egypt, and the Soudan have 
more than proved the absolute necessity of rendering, in as 
perfect a manner as circumstances will permit, relief to the 
soldier when he is wounded, with the result that much attention 
has beendirected to this important service, with great advantage 
to the individuals concerned, and economy to the State. In 
the first edition of this work, the necessity lor the development 
of the Medical Service was noted by the Author, and the 
absolute necessity of improving the conditions of the sick and 
wounded prominently indicated. During the period embraced . 
in the revision many works on Ambulance Transport have 
appeared, especially on the continent, and in all of them, 
references are made, and extracts quoted, from the first edition 
so that for this reason, and for the '* perfection of the system of 
transporting the sick and wounded of armies in time of war," * 
this second edition is considered well-timed and expedient. 
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* Sa Introduction, p. xt., by Author. 



xiv Preface to the Second Edition. 

The title of the book has been changed from " A Treatise 
on Ambulance Transport" to "A Manual of Ambulance 
Transport ;" the change is for no reason beyond the fact that 
the word " Treatise " nas fallen into disuse, and the expression 
" Manual " has taken its place in works of this class. A new 
feature will be observed in the introduction of a special chapter 
on "The Convention of Geneva." This foims a complete 
history of the Convention to the present year, and is wntten 
by Mr. John Furley, whose knowledge and pergonal experience 
of the " wo7'king value " of the Red Cross m many campaigns 
stand almost unrivalled. The history of the British Medical Ser- 
vice commenced by the Author has been completed by Brigade- 
Surgeon-Lieutenant-Colonel W. Johnston, Army Medical Staff, 
and forms a most interesting and accurate record of the various 
phases through which our Service has passed. Chapter VI., 
witli the several sections referring to Ambulance Transport 
Material has been, for the greater part, rewritten, but all the 
interesting historical matter relating to the work of earlier 
inventors and exponents of systems, has been carefully pre- 
served. An Appendix, containing the various diills connected 
with ambulances, and a description of the Ambulance Trains 
of the Knights of Malta (Aiistria-Hungaiy) complete the work. 

The Author has liberally supplied me with papers and notes 
which he had collected from time to time, with a view of 
bringing out the work himself, had he had the required 
leisure. 

I take this opportunity of thanking Mr. John Furley for 
the great assistance he has given me in the preparation of this 
edition. He has, in the kindest manner, allowed me, at all 
times, to avail myself of his counsel and advice, with great 
advantage to myself and the work, as it passed through my 
hand^. 

To my wife I am indebted for sixty new sketches. She has 
devoted much valuable time to them, and I think they form an 
artistic and important feature in illustrating the text. 

The work of revision has necessarily entailed a very large 
correspondence ; and I beg here to thank many foreign OflBcers, 
and especially my brother Officers of the Army Medical 
Staff, for the kindness and promptness with which tney replied 
to my inquiries, often, I fear, entailing much inconvenience to 
themselves. 

William A. Morris. 
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INTEODUCTION.* 



I ( 



The best method of transporting sick and wounded soldiers 
from one place to another m time of war is one of the most 
important questions to be studied, as it is one of the most 
difficult problems to be solved among the subjects which con- 
cern the medical service of armies. On numerous occasions 
in campaigning, the safety of the lives of soldiers disabled by 
injury or disease, and on all occasions, the abridgment of 
their sufferings, must depend upon the means of effecting'their 
removal being propiBr in kind, efficient in condition, pro- 
portionate in amount to the need, and upon its being 
close at hand so as to afford relief, when required, without 
unnecessary delay. But the importance attached to this 
service is not confined to the interests of the sick and wounded. 
The tone of moral feeling and degree of confidence among 
the troops, the presei-vation of duo order in the ranks, are 
influenced by it; and even the strategical designs of a com- 
mander may be aided or thwarted on occasions of urgency 
according as this duty is well or ill provided for and carried 
into execution* As a matter of economy, too^ the subject 
demands attention. The direct loss, when the conveyances 
for the sick and wounded sent with an army prove useless; 
the greater indirect loss from the failure of their services ; and 
the necessary expenses, under all circumstances, involved in 
the maintenance of a hospital transport establishment, suffi- 
ciently indicate the importance of securing for adoption the 
best system of sick transport, both as regards the materiel and 
the administration, that can be devised and adapted to the 
exigencies of warfare. 

Yet, valuable on the one hand as a good system of hospital 
transport is, and, on the other hand, worse than useless the 
reverse of a good system, the established arrangements for 
this service are gererally regarded, notwithstanding the many 
improvements which have been made in them of late years, as 
the most defective part of military organisation, as they 
certainly are of the medical departmental organisation in 
armies. The author of the most recent work on military surgery 
in France has written : — " L'enlevement des blesses du champ de 
bataille et leur transport k Tambulanco sont la partie la plus 

* The fonner edition, to which this Introduction was prefaratory, waa puV* 
lithed in 1869. 
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more particularly shown the successive improvementa made iu* 
the organisation of the Army Hospital Corps of the British 
service: at the same time I have not omitted to sketch the 
constitution given to similar corps in other countries, under the 
belief that this information may be useful as well as interesting 
for purposes of reference and comparison. The arrangements 
and regulations for their field duties, more particularly tor those 
connected with the transport of the wounaed have been almost 
exclusively kept in view m these descriptions of the ambulance 
personnel of different armies. 

The various forms of ambulance conveyances hitherto used 
will be foimd to be systematically classified, and each class 
separately described under its respective heading. The general 
plan adopted is first to indicate the objects sought to be attained 
in each class, and then to describe particular exmples of the 
class ; at the same time, when seemmg necessary, the merits 
and deficiencies of each example are pointed out, and the 
extent to which it has been found to answer its intended pur- 
poses in practice is noticed. Mention is made of all the 
examples of each class of conveyance that have attracted 
attention, or that appear to be noteworthy on account of any 
peculiarity in their design or construction. 

In describing the qualities of particular conveyances when- 
ever I have not had the opportunity of personally observing 
them, I have made every endeavour to ootain the results of 
practical observations made by others ; and whenever I have 
Deen able to obtain them the authorities are mentioned. Nothing 
but actual use and observation can determine truly the merits 
or defects of particular inventions ; ambulance conveyances 
constructed on the best principles theoretically have over and 
over again proved failures ,when subjected to the rough tests 
of ser\ace, to the great disappointment of their designers. 

When the carts apd wagons constructed for the conveyance of 
the sick and wounded were sent out with the army to Turkey in 
the year 1854, the Director-General of the Army Medical Depart- 
ment, anticipating that many defects would be discovered in Doth, 
from such appliances at that time being only knoAvn theoretically 
m the British sei-vice, issued a Departmental Memorandum,* 
requesting medical officers to suggest whatever alterations and 
additions they might think calculated to render them more 
suitable and efficient. This request produced some reports on 
the subject, but not so many, nor those so full, as would have 
been desirable, for the subject in respect to service in any 
country excepting India was a new one to most army medical 
officers. At the same tune, while the war in the Cnmea was 
in progress, various persons in England, actuated by patriotic 
motives, turned their attention to devising new forms of con- 
veyance for the sick and wounded in the field, and brought 
them to the notice of the War Department. Many of these 
supposed improvements of the then existing forms of ambulanoe 
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Introductimu xix 

exerted an influence which has tended to curtail the old, almost 
exclusive, use of the dhooly system of transport for sick and 
wounded ; while special features in the climate, of the surface 
of the country in certain districts, in the habits of the natives, 
and in the usual characters of Indian warfare, have made it 
difficult to decide upon, any suitable form of sick transport to 
take its place. There is every reason to believe that eventually 
the system of ambulance transport in India will be adapted in 
principle to the system which is now in force in the general 
British; that is, to certain proportions of hand, bat-animal, and 
wheeled transport being allotted to every field force, the forms 
of the conveyances being severally modified to suit them to the 
climate and adapt them to the habits of the natives. This 
question is, however, still under discussion, and remarks upon 
it will be found incidentally in the chapters describing the con- 
veyances which have been hitherto employed in India, and 
those which have been proposed either as substitutes for them 
or as supplementary to them. 

Nor IS the question of the best forms of ambulance trans- 
port for other parts of the British empire one easy of settle- 
ment. Each colonial possession presents such peculiarities, 
either in its climate, or m the character and general features 
of the country, its soil, its mountains, ravines, valleys, the 
habits of the people, the kind of draught usually employed, 
that it is more than probable that a special modification of the 
common forms of ambulance conveyances will be required for 
each. This, again, is a subject considered at some length in 
the chapters on special conveyances. 

It would be scarcely possible for any written description to 
convey an accmate knowledge of the forms of the vehicles and 
appliances to which reference is made in the course of this 
work. Numerous illustrations have, therefore, been added, and 
although these are not drawn to any general scale, it is believed 
they will answer the purpose proposed, which is not so much to 
aflford plans and drawings for the construction, as to furnish 
general ideas of the design and forms of the conveyances de- 
scribed in the text. 

I am aware that many deficiencies exist in the work, but I 
trust it will be found to be so methodically arranged that the 
task of improving what it contains, and adding what is deficient, 
will be comparatively an easy one. It will, at any rate, seinre 
to show what difficulties exist in devising such a system of 
ambulance transport, and such conveyances as will be 
thoroughly serviceable under all the varied circumstances of 
field-service; how many efforts have been made by the 
authorities in England, since attention has been turned to the 
subject, to overcome these difficulties ; and it will, I hope, have 
the additional advantage of assisting in the attainment of the 
main object which all have in view, namely, the perfection of 
the system of transporting the sick and wounded of armies in 
time of war, and of advancing the economical administration 
of this important branch of military service. 



CHAPTER I. 



General remarks on ambulance transport 
in time of war. 



■"The necessity {«r providing suitable and adequate means for 
' the transport of tliuee who tall sick, or who are wounded, exists 
under all the circnmstaiices of military life, in time of peace, ae 
well aa iu war. 

DuiTng peace, both on home and on foreign aervice, military 
arrangements require that the hospital in wliich the sick and 
wounded soldiers of a force are treated shall be detached from 
the barracks in which the men ordinarily hve ; aad, as a matter 
of course, from time tn time instances occur of soldiers being 
too weak, or too disabled by injiuy, to make their own way 
from one building to the other. Provision has therefore tn 
be made for the conveyance of these helpless individuals. The 
same mle requires a detached position for the hospital, 
when the troops are encamped or hutted, and the same need 
exists for providing means of transport to those who are 
disabled by casualties from reaching the hospital without 
asaistauce. No difficulty is experienced in the execution of this 
sei'vice. under any of the circumstances just mentioned. 
Whether the troops are quartered in barracks or are encamped, 
a certaui number of hand conveyances are always issued, and 
asBistance from their comrades may always be obtained. 
Appropriate wheeled conveyances of an authorised pattern are 
fimiished if tlie distance from the barracks to the hospitiil, or the 
nature of the ground, necessitates such a mode of transj)ort, and if 
a soldier meets ivith an accidental injury of a serious kind, or is 
suddenly seized by illness at a distance from his comrades and 
the regular military means of transport above mentioned, he has 
the sameopportimitiesofbeingremovedto hospital which areopen 
to aU other persons of the civihsed community in which he is for 
the time placed. The progress in London and the large cities 
of the continent durmg the last ten ye^rs in applying 
ambulance aid, and making arrangements for the transport of 
persons suddenly disabled by injury or sickness and for the 
carriage of patients labouring under infectious mulidics, litis 
been considutable. Notably, the Invalid Trunspurt Service nI 
the St. J|)hu Anibulauco Ajssociation, organised by Mr. Fnvley, 
„ (6107) B 
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the Wiener Freiwillige Rettuugs Gceollschaft, orgojiiaed l»y 
Baron Muudy at Vienna, and the present admirable Byatem for 
infectious cases of the Metropolitan Aeyhims Board of Loudon. 
The soldier haa the same advantages as the civilian under 
these circumstances, and no practical impediment is ever met 
with as regards the accumphsbment of the main object, his 
removal to himpital. 

But when troopB are called upon to take the field, leaving 
behind them all the resoiircea of civilised life, and exchanging 
for them the limited resonrces available under the conditions in 
which armies are placed in time of war, then the question of 
the proper provision to be made for the carriage of the sick and 
wounded neconies involved in many diffieulties. All the 
conditions are changed. An army in movement is compelled to 
cany uith it all that is uecessaiy to supply its wants, and is 
therefore dependent for the mostjrart on its stores and transport, 
whatever may be the ciroiimstauces of season or locality, 
or the chauces of exposiure to the sudden cxigeucies which 
spring -from battle. The hospital is no loURcr a fixed 
building, but is as movable as the troops to whose 9er\-ice 
it is devoted; it is, in fact, an ambulance.* The means 
of transporting the sick and wounded of armies must be of a 
peculiar nature ; these must possess the couatnietion, capacity, 
and all the other qualities essential to fit them for ambulance 
purposes. Although in peace time and on home service it 
la beat for many reasons, to employ the ambulance oonvej- 



* Tlie torm " ambulaace " )ib» heea ndopted in EDRlUb from tlie Frencli language. 
and it derived from the Latin " ombuliire," to wmlk. Tlio won! liu, liovpfcr, k 
diffen-nt siguiGcation. Hniong all coutincntal people, from tlial nhicli is frnjuentlj 
applied to it b; Rnglith nrit^rs. Aa ainlmlaiice dctcf meane, among foreigner*, 
anylliing cUe but afield hotpUal BttacTieil lo on nmij. mid moving with it — hSplal 
ambulftDt — for the priiDiit7 receptioii »nd csre of iti (ick and wounded. 3^0 
" uDbulaDce " of the " Qiuitier CKo^ral " ii the Selil hospital at Head Qnartra*. 
The " Ambulance Tolante" (Lumj) is a Seld boapital iilt«d for vetr rapid more- 
niento 1 Soldats d'ambultuicie " (Foroj') nro inflmuirj-men attached to the Bdd 
hospilttli leflcaiBaoiud'omhuliiiioe, leivoitiirctd'ambulsnce, are reipeotivoly theBton- 
tranapoTtand tboick-tranapurlBBiriages of afield hospitaL In England the tonuniDtia- 
lance a ttry often applied to the conce^nce Itself, b;i wliieh the tick and wounded are 
earned to or from the Held hospilaU or eUcwliere. a sense in whieh it ia neror owd 
in any foreign writing). " Tbc nippl.r of anibulaneen i " "the ambulanpoa for 
the eonvejaiica of the aick were too hearj," meaning the tnmiport vehL'lca ; " tlic 
Fienuh ambulaneea," meaning the French male Utters and oacQlets ; and eoch olher 
cxpreosiona arc conatontlj- met with in published doenmonta connected witli the 
Crunean War. The aame misuae of the term haa bean adapted from tlui Sngtiah 
br sBTcral writen in the Unil«d States. 

Witlioul the explanation just giten it would be aoHcclf possible for an Enl^h 
Btudent to understand the aignification of eucli a Freueh sentence lu the following i— 
"Lea aeeoura i donner aux bleaa^, aur le champ de bataille, comprannent tran 
pliasea bien distinetes : — 1°, le premier punsamenki fait sur le terrniD j 2°, le lrar> 
port & rambulujcc i 3°, le paDsement, ou Toperalion neceaauire, ik I'anibulanoe " 
(Arraull). The aid to be given to th« wounded on the field of battle ronipritea 
throe Tcry diitinct phases : — let, llio primary dreaiing on tlie ground ; inA, tlie 
tranaport to the anbulanoe ; 3rd, the dressing, or neooaaar; i^ntion, at t1i» 
ambulance. 

In tbia book when the temi "nmbnlanco " ia used a» a noon sidntjintive, tlio 
■igniflcation of a field hospital la preserved, nod when employed ad}a(Aively, a> in 
'■ ambulanoe srrangeinentB," "nmbnlanco wapions," it iinpliee that the arroDgo- 
menta or wagons liare connexion with, a movable Sdd hospital. 
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ancea wliicb Iiuve bceu tiilapteil tor mtutiiig the wanta of ati 
aruiv iu tliu lielil. yet aiiv conveyauce euifable for tlie cniringe 
of Bick wiJiikl fulfil tbo object equally well ; but for ambulance 
purpofliiS iu WHi", Bpecial vebiol^e, specially contrivotl, are matters of 
abftuhite niJceHeity. Tliv material of ttut sioktiaumportis not tlia 
only part of the subject demanding particular cuusideratii'u; the 
nature, amount, uuu orgauiaatJon ol' the pei'soiiuel euiployi-d in 
the tnuiBport of the sick niuut be equally coDsidereu, for tliu 
system ou which the auibulauco transport Borvice is to be 
conduoteil, a-in only be properly ref^iilated when the material 
and perarumLl aru mutually adapted to phcIi other. To deter- 
mine these iuattur» so tJiat this mrvice may be satiafoctorily 
and at tiicBamo time econoiujeally purlormed during a campaign, 
is a 8ubj«ct full of ilitliculty. Yet under no cireuuiittanueit c-au 
the need for i>orfect arrange mente, and for adequatt^ means of 
trauHportiitg uick and wounded men, be so urgent hh it ia whuu 
trooi>B enter upon a campaign, and tfiis can be easily reudercd 
tfvideat, and it can equally be shown that iJie gent?ral good, aa 
well BM the interest of the indit'iduats inimedintely concerned, 
denumd that tliiH need shall be suitably provided fur. 

It will be usefid briefly to consider the maoner in which the The nead 
■want of propL-r boi!i)ital trausport particularly makes itself felt 
under some of the circuiustaiices of active service ; namely, 
witli troops on the line of march, on the field of battle, 
in standing camps, and at tlie several military poatti et^tablished 
along the lines of commumeatioii with the base of opei-atious of 
an army. 

Ok the Linn of Marv/i. — When bodies of troops are mHvehing 
tuidi.T the circumMtances of warfare, they are necessarily 
separated for periods of greater or less duration, and by certain 
distances, trom direct conunuuicatiou with the principal points 
on the Une of opemtious iu the rear. Under such conditions, in 
a strange or intricate country, in luie nearly destitute of inhabi- 
tants, and in tn)pical or other unwholesome climates, there is 
little hope of saving men who are rendered incapabh '' 
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loarchiug through sickneus or wounds except by carrymg them 
on with the main force. If it be a hostile country through 
which tlm troojts ai-o marching, men left behind may be ex- 
posed to death fi-oni the enemy, as well as from the effects of 
neglect or stan'ation.' On the Ime of march of an army, tiiere- 



' Buau Lanej menbuiiu tliat tliia must Iiutc been t)ie fitte of the HDunded with 
ilu Freuch annj that Jiad to rctnatt after lliu abaiidoauicDt ot tliu aiege of St. Iimu 
i'Ai'n, owing tu llie total nbxeuce uf a-uj kind of rontejftaEc^iir tiio wuundod, biul it 
not been for iJie order iMuod by Oeneral BooapBTte oa that occuiion, that nil the 
hxuaet of tlie atuff offioere wen to be emplojad as substitutes fur llie deBcieiiejr iu 
etgaiai means at sick tranapttrt, an order urhicU he eufonied bj- etample in giilua 
up hi* own honieK. and marching on fool tilu the rest of the armj'. The ttounded 
must otharM-iso Lave been left iQ tlio Qetd hospital* or abandi^Ded iu the desert, 
wliime tbej iTould lure perished cither from hunger and lliint, ur front having tlulr 
ibroul« cut b; the Arabs. (CompugDe d'&gypU, p. 312; M£m. de Chir. lliL. 
loiue 1, Psiris, 1812). — Deputy laspeetKr-QeaeriJ Dr. Oordon, nho wa* iu madjori 
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fore^ it is essential that a due proportion of ambolaiice transport 
dionld accompany the troops to carry on those who become 
disabled by the way. 

On tlte oeeanan of battle. — ^In the case of a general action^ 
the possession of an adequate amount of carriage for transport- 
ing the wounded to the yarious stations of medical assistance is 
always a matter of vital importance, not only to the troops, but 
occasionally it may be necessary for the accomplishment of the 
purpose for which the war has been undertaken. 

The importance of the transport from the field to the field* 
hospitals being well performed can scarcely be overrated as 
regards the interest of every officer and soldier who falLs 
wounded on a field of battle. Every man who is rendered 
helpless by a severe wound naturally feels an urgent desire for 
surgical aid as quicklpr as possible, as well as to be removed 
from the place of fighting, where he can no longer be of use, to 
a place of comparative security. But it is not merely the 
gratification of this longing for help that has to be thought of; 
it is the more serious fact that the safety of lives and the 
preservation of limbs in many instances will depend upon 
promptness and proper means of transport. Moreover, in almost 
all cases, the efficiency of the surgical assistance rendered will 
be materially influenced by the time which has elapsed before 
the patient is brought to hospital and the care with which the 
transport is conducted. Nor is the manner in which this duty is 
performed without influence on the combatant ranks generally ; 
the inconvenience and disorder which are apt to result when no 
systematic plan for its execution exists, or when the plan is in- 
judiciously conceived, or insufficiently or other^vi8e ill-provided, 
are indeed sufficiently notorious. 

The late General Lord Strathiiaim when Commissioner at 
the French head-quarters in the Crimea, in a repoi*t on the 
military transport of the French army, forcibly described the 
importance of a well organised system of ambulance transport on 
the occasion of battle in the following words : — 

" Transport of the woimded from the field of battle to a good 
ambulance, besides satisfying the rigiits of humanity and sustain- 
ing that spirit of confidence in the soldier which, like discipline,, 
should never leave him, has another admirable effect ; it obviates 
the iiiealeulable disadvantage of troops engaged in action 
leaving their ranks for the purpose of carrying off the wounded. 



cham of General Lugnrd't field force during the operations for the supprearion of 
the Indian Mutin.r in 1857-68, mentions that on more occasions than one it occuirecT 
that the numbers helpless from sickness or wounds were larger than the regular 
means of transport could accommodate. To hare left the sick and wounded behind 
would hare been to hare doomed them to atrocities too horrible to contemplate, jet 
a continuance of the adrance through the rebellious districts was imperatiTe. 
Under these circumstances everj arailablo kind of conrejance was occupied, • 
strong escort of oaralrj obtained, and a rapid retreat made to the nearest exifting 
general field hospital. The patients having been safely deposited in this asjliiin» 
and the escort baring returned, the main body was enabled to continue its adranoa.. 
(Army Hygiene, by C. A. CK>rdon, C.B., p. 217.) 
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Certainly, good aoldiere have uo other motive in leaving their 
milks for this purpose tliaii sympathy for a suffering comi-adc. 
But on the other baud, all kuow that ou a tield of battle there 
arc at times meu of a ditterent deGcriptioii, who either seek rest 
or refreahmeut, or are as desirous of placing themselves, as their 
conu-ades, iu a place of safety, and four or five such men may be 
«eeii assisting to the rear a man for whom one attendant would 
be sufScietit. Nothing is so likely to eusore a reverse in action 
as the want of confidence caused by men leaving their ranks 
to eiiny away the wounded. This is most practised at the 
time when it is most prejudicial and at places wheic the enemy 
has , caused the most casualties, when every available man 
i^himld be present and ready to fill up broken liues and tissist, 
by his concurrence nud example, iu resisting or attacking the 
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presence or absence of the necessary amount of transport f 
the wounded, especially if the engagement be on a large scale, 
for importajit strategical advantages which would probably 
be attamed by a rapid onward movement may be lost if the 
means of speedily disencumbering the force of its wounded 
are inadequate. The absence of sufficient ambulance triuis- 
port must necessitate delay while the wounded are being 
sent to a place of safety m the rear or otherwise disposed 
of. It would be an outrage on humanity to leave the wounded 
behind on the field without the requisite professional care 
and raeaus of surgical treatment, and without the necessary 
protection against attack ; and it is not likely that an army 
advancing upon an eueniy oould spare this aid from its ranks 
and move on, consistently with a due regard to its own safety 
and requirements. 

It is equally important that the transport service from tlie 
field hospitals to the -general hospitals in the rear of an array 
should be ac'complished with dueskill, judgment, and regularity. 
The best methods to be adopted for dimiuisking the pain and 
injurions consequences which result fi-oin badly contrived 
vehicles, careless attendants, and ill-trained drivers, is a subject 
deservedly worthy of earnest consideration for the sake of 
the sick and woiuided ; but a still more serious matter is the 
exteut to which the general welfare of a military expedition 
is involved in the division of the hospital transport duties. The 
establisliment necessary for this sei'vice is a source of general 
evil or general good in proportion to the manner in which it is 
organized and conducted. An ignorant, undisciplined personnel 
and unsuitable conveyances obsti-uct the progress of a campaign 
and act as a constant drain on the resonrces of the army ; while 
a we 11 -organized personnt-l and a good system of ambulance 
transport are calculated to clear the way for active movements 
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by riiUliiig it of incnmbrant-eB, as weli as tt> mitiister to iin 
strength by rapidly resttiriiig to its milks the moii who htid bi-eu 
only tuniporanly disabled tor duty in them. 

Jh Slatulinff Cavipt the waiit iif an adeqimtc amoitut of 
tnuD^port for ambulance pm-poses usually becomes tho caiwc of 
iuordinate demands upon the commissariat or metms of trans- 
port required for other sei-vipos, If these demands irauuot 
be complied with, and the aiuk cannot be conveyed with 
regularity, they nnisfe necenaarily accumulate in the camp 
liiispitals, and, in order that they may be trwited so as to 
I aflbrd a reasonable prospect i>f being restored to health and 
effloiency in tlm ranks, in the wme propm-tion as they aticumw- 
l:ite, the demand on other di'partments must be proportionately 
increaeed for tents, medical comforts, hospital atores, Ac. 
If such an aecuraidatiou of sick should occur at an inclemeat 
season of the year, or on an unhealthy site, then the restoration 
of the sick to a condition of strength to fit them for duty 
will be rendered ver^^ pvoldematical, although the increaeed 
necessities of the field hospital establinhments ap regardw stores 
and supplies may be fully m*t. 

An adequate amount of ambulance transport it; not only 
neceeeaiy to prevent tho e^Hls on the line of miirch of an aimy, 
on the field of action, and ill camps, which have Ix-tn just men- 
tioned, but also to obviate those which spring fiom th(.' accumu- 
lation fif wounded men at the depicts and in the Iniilduign 
occupied as huspitale in its rear. The ill effects of collecting 
large nmnbers of soliliers with suppuratuig wounds in one 
locality, the development and spread of infectious diseasee. 
the depressing moral inHueiices, wie uicreased mortality. wcr« 
Img since sufficiently demonstiuted in numerous iustancea 
during the Peninsular campaigns, and havt* been strongly i"*- 
marked upon by all the eminent British surgeons who have 
recorded ihe surgical experience which was gained in the wain 
of that period. Almost all the great battles in which the 
troops of Napoleon were engaged furnished illust.i-atious of 
these results. The first Baron LaiTey, in his memoirs, nufi^ 
oiently shows that he fully appreciated the ncce.'wity of not 
iea\-ing largu numbers of wmuided soldiers in one place 
when it could be a\-oitlcd, and it was only the absence of 
sufficient means of tianspoii which prevented him from dis- 
pta-sing them. The mortality at one time in the general hoa- 
nital ai Scutari, the aproad of pya'Uiia and hos^iital gangrenu 
m the French general hospitals at Couatantinopie, and of t\-phus 
m the French held hospitals during the latter part of the cam- 
pnigu HI the Oimea, demon(rtrated still fiirther the evil efiecta 
ef crowding togethei' masses of sick and wounded men. Acting 
apcm tins experience, the pi-esent Baron Larrty. when surgeon- 
Mt-chief of the French army in Italy in 186S*, took especial pains 
to scatter the sick and wounded in small collections as widely 
apart as the means of ti-ansport at his disposal would 
permit. 

These ill effects have fortunately been much lesBoned by t^ 
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introduction of railways, and the incrensed facilities of conirauni- 
I '^ cation of later years, and, as a consequence, the terrors alluded r~~ 
I to hardly exist at the present time. Sick and woniided who ^^^-^ 
are not likely to bo able to Bt-rve any more during a campuign nick 
are sent away to their own homsR as eoon ua it in posEdblt! to '«">»pott. 
remove them. 

The neceenify Pir ambulance tmnaport with an anny being 
provided in BufEeient proportion for its wants, under the several 
circiimstnncGa which nave just been noted, may bo best estab- 
lished, perhaps, by illustrations of the effects of the insufficient 
sn]1ply which has occurred. It would be easy enough to note 
immerous iuHtances of the snfFeringfi and losses of armies in the 
latter part of thr Inst and beginning of the present century from 
the same cause ; but it is more instmctive to refer to examples 
which have taken place, for the systematic transport of the sick 
and wounded has only lately been a subject to which particidar 
attention has been generally given. 

The consequences of the absence of proper means of transport iniufficioMrf 
for sick and wounded on the march and on the field of action were °^ Mnbulaiw 
made manifest in the early period of the Crimean war. intboearly 
notwithstanding the cloee proximity of a large fleet and pMtoftlio 
comparatively easy comnranication with it ; and in the ^"^i^ 
■ Italian campaign of 185!', and in some of the battles of the 
American War. the results of deficiencies of a similar kind have 
been exhibited in startling relief. In the year 1855 a report on 
the state of the hospitals of the British army in the Crimea was 
presented to Parliament by counnand of Her Majesty. This 
report was based upon innuiries made from commanding officers 
and Biu-geons on the spot by comraissionerB despatched from 
Englancb Sir John Hall, the principal medical officer with the 
army, intormcd the commissioners that he had made requisition 
for 42 wagons for conveyance of stores and wounded men, 
336 stretcher bearers, and IJ72 men, but that only three wagons 
■were embarked, and that these had no horses, harness, or 
drivers.* And the commissioners were led to report that tbey 
bad reason to fear that men were lost in consequence of the 
want of means for carrying those who fell ill on the march. 

After the first action which caused any considerable number 
of wounded, viz., the battle of the Alma, the evil residts of the 
absence of the necessary means for quickly carrying the wounded 
from the iield of action to the ambidances, and from these 
again, after the first dressiug of their wounds, to the vessels in 
which they were to be conveyed to the principal general hospital 
at Scutari, were again particularly experienced, " The want of 
" the ambulance wagons," say the commissioners, " was much 
"felt on tliis occasion, and we believe that great delay in 
'*' collecting the wounded and dressing their wounds waa thu 
*' consequence." t 

■ Report upon the Bute of Uie Hoapitals in iao Critaei nnd Scutkri, 13G5, 
p. 339. 
' t Beport, lupM rit,, p. 4. 
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The Director-General, in his surgical history of the Crimean 
campaign*, has also recorded the disastrous effects which resulted 
from deficiency of ambulance transport in the following words : — 

" Of these (peculiarities of the t5rimean war) the first felt was 
the deficiency of conveyfimce for wounded, and for the transport 
of hospital stores during the early part of the campaign. It is 
now pretty generally known that the army landed at Old Fort 
with no other hospital transport or ambulance than one pack 
pony per regiment, for the conveyance of what are called the 
neld panniers, small basket-work cases, intended to contain the 
surgeon's instruments, a few of the most requisite dressinga^aud 
appliances, and a few medicines most likely to be needed on aa 
emergency, the whole being limited by the weight-carrying 
powers 01 the sorry animal generally furnished for this auty. 
To this were addf*d ten canvas stretchers per regiment for the 
conveyance of sick or wotmded men on tlie shoidders of their 
comrades. For all other means of ti'ansport, wliether of wounded, 
of instruments, of medical comforts, or surgical appliances, the 
army was left entirely dependent upon the resomces of the 
country. These, it is now a matter of history, failed to supply 
what was needed, and consequently after the first general 
action on the banks of the Alma, the want of ambulance con^. 
veyance or of any description of vehicle suited for the transport 
of the wounded men was severely felt, and had it not been for 
the assistance afforded by the sailors of the fiect, and the loan 
of a portion of the ambulance material of our French allies, the 
Britisii army must either have remained several days longer than 
it did un the field of battle, or have left a large rear guard to 
protect the wounded." 

The action on the Alma was fought on the 20th September, 
and, according to the report of the principal medical officer of 
the army, it was not until the evening of the 22nd that all the 
wounded were dressed and sent on board ship. 

This battle and those which occurred in that war 
were not to be compared, in the number of their wounded, 
with the battle of Solfeiino on the 24th of Jime, 1859. 
At Solferino 300,000 men stood opposed to each other, 
he line of battle was five leagues in extent, and the fighting 
continued for more than 15 hours. The regulated numbers of 
ambulance conveyances were in the field on this occasion, but 
neither they nor the attendants whose duty it was to pick up 
and remove the wounded were in numbere at all adequate to 
meet the wants of the enormous masses of wounded who lay 
scattered over that extensive field of action. The fearful 
suffering from thirst, from want of surgical attention, from 
the direct results of a large proportion of the wounded being 
unremoved from the places where they fell imtil many hours 
had elapsed after tne receipt of their injuries, and the 
evils which resulted from the blocking up of the temporary 
hospitals near the field fix)m the absence of the means of 



^ Director- Generol's Surgical History of Crimeon CaxnpaigD, Fart II., p. 268. 
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E tmuBporting tlioiR to a more dixbiDt hospital, have boeu fully C»ap. I. 

I descnbed in a work eutttli?d " Uii Souvenir de Solferino," by il. 

L Dunaut, a Swibh triivellor, wlio happened to be in the iioigli- 

L boiirhood of the scene of action, iind who afterwards assisted 

L iu the hoepitnlB. 

L We learn from official statemeiite emauatiug from the Offli^ikt rrpofl 

LMinistryof War at Paris, that the total number of infiriuiere of tlionuiuber 

C mihtaires sent into Italy during the whole period over M'hicli ^'"^ jtt^ 

L'tbe campaign of 1859 extended, from the oeginuing to the [q 18G9. 

Ecloao of the war, was 2,180*. A certain proportion of these 

y would be rendered ineffective l»y siekueBB and injuries during 

I the progreuB of the campaign, and thoRe remaining eflective 

I would ho distributed, partly with the troops in the field and 

I partly among the numerous small hospiuds (nioie than 2U0 

I in number according to Dr. Chenu)t eetabliahed at tho various 

[ bases and along the several routes by which the annies in the 

L£eld operated. It is not possible fi'om such data to estimate 

■ the proportion of iu&'miers to the total number of troops, nor 
r how many of them were actually availBble for the removal of, 
por attendance upon, the aick and wounded, on any given 
L<Ute during the war. But when the strength of the French 
larray iu Italy on this occasion is remembered (the French Beld- 
LBtates show that on the 24th of .June the effective strength of 
I the army in Italy was 118,010 infantry and 10,20(5 cavalry, in 
[•all 128,225 fighting men); when the number of wounded is 
r taken into account (iu the three battles of Montebello, Magenta, 
Land Solferino, the total number of French wounded amounted 
r to 12,822, escludiug those returned as killed aud missing); when 
1. the number of wounded Austrions that fell into tJiu hands ot 
I the French army as prisoners of war is added to tine number; 
[ when the large numbers of sick that had become inmates of the 
r French hospitals are also remembered, it 18 obvious that the 
[ |>ro\"ision above mentioned of trained attendants for removing 
[ the wounded from the battle field aud for ministering to theii* 

wants in the howitals would be quite inadequate to meet the 
requirements of the army dming even the campaign of lil59, 
comparatively brief as it was, unless largely supplemented by 
aeaistance from other quarters. These u urn hers of eict 
aud wounded, as will lie seen later, were greatly ex- 
ceeded in the Franco-German war, especially in the three 
days' fighting before Metz, before the battle of Gravelotte. 
The transport establiehmeut (Corps des Equipages Militaii'es), 
K.large as was the number of vehicles aud condue^rs wliich were 

■ sent into Italy during the war, was also quite inadequate to 
Emeet the wants of the sick and wounded. In explanation it is Cuiam uf 
rirtated, iu the official report before named, that the reductions ''"^ . 
[■of the personnel dming the peace could not be suddenly com- ' "^"^"o"^ 



eedir., Fail), 1865, p. 34. 
f Bapport au Conscil de Suitu dea Anu£ee, Lc, poc J. C. Ctieuu, MikJ. Pnn., 
I, 1865, p, E. 
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pCTifuited. and that tlio supply was therefore not cqwal to 
Jilt; du'iimiKl af tlie cominencement of the campaign;" and, again, 
wlien referrinff to tlie lioepital supplies of means of dressing the 
wounded, it ia stated: — "The privations of certain corpw in 
" respect to these things can only be explained by deiiciency 
" nf trauBpovt vehicles, and the necessity for giving proferencc 
'* to the carnage, aoinetimfs of gub&istence, soRietimes of artiUery 
" materinlp and shot, &c." f 

'I'be difficulties which i-eaulted from the want of «iifficient 
tmnsport for thi- sic'lt and wimuded in tbe Atutrian army were- 
also very great, l^rofessor Parkc-s, when i-eferriug, in a paper 
published in the Army Medical Reports in I8ti4, to the sjiread 
of hospital gangrene and typhus in the Austrian hospitals 
during the Italian war of IH.^9, remarks, on the authority of 
Dr. KruiiB.} — •' After Solferiiio the influx of sick and wounded 
" augmented still more ; at the same time, especially at Verona, 
" two great armies were in the neiglibourhood ; the police con- 
"servancy was bad. and the heat was excessive. As the 
■" railroad to the Tyrol could not be used for strategical 
** reasons, the sick were sent on tlie route of Caanixa and 
* Palmanuova to Nabreaina: 1,200 «ick and wounded daily 
** traversed this rfiad, Tha railroad, however, from Casarsa to 
** Nabreaina broke down, and the men were conveyed on bad 
'" country carts, and soon this cattle fell sick, and transport 
** lieoame still more difliciilt. At Palmanuova Eraiis saw 1,300 
" men, almost all wounded, who had no shelter, and for whom 
■'" nothing had been prepared ; twf> surgeons only were available 
*' lor this mass of patients, and there was want of material ot 
" all kinds. Only an eyewitness, we are told, could form any 
" conception of the misery of these unhappy men." 

We !ind again that the Americana suffered severely in the 
early periods of the cii.-il war on account of the deficiency in 
numbei-s of the ambulance conveyances and the want of a 
trained ambulance corps for carrj-iug the wounded off to the 
field hospitals. It has been sufficiently shown by some official 
oorrespondenee which has been published that considerable 
loss ot" life, aggravation of suffering, and other evils were due 
to the above-named deficiencies. 



Surgeou- Gen oral llamoiond, U.S.A., report», — " In no battle 
" yet have the wounded men been properly looked after; men 
" under the pretence of carrying them off the field leave the 
" i-anks, and seldom retiini to their proper duties ;" and again, 
just after the battle of Bull's Bun, in a letter, dated September 
7th, 1862, he writes — " the frightl'nl state of disorder existing 



" Oampapir ilc TKnipereMr ITapolt 
t Op, cit., p. a*. 

X "Da* Kiftnlieii ZentrcnuDgs-STStem," 
rioD, 18G1. 



in.;en ItnltD, 1659. 
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I tib« Mmngeiiiente fur removing tin- woiindod from the Cnan 
^ field nf battle ; tlio «cJiroit,v of atnbulaiicos, the want iil' ovgan- 
** katioii. the dmukennt'st* and inooinpetency of tlm drivem, 
f* the total absence of amhulduoe attcndantH, are now worldiig^ 
?*theh' legitimate iv?RiuIt«." "Tip to this date" ('.(Ml woiitulefl 
jj^etill remain on the battle fieltL in cniisitqupiioc of aii iiisnffi- 
J'tiency of anibnlances and the want cf ii prtipcr Hvstuni for 
fegiilating their removal in the army of Vivgima. Many 
lave ilied fif fltarvatiori, inaiiy more will die in (Jonneqiiencp of 
ixhanation. and all have endured tomieata which might havL- 
p been avoided.'' 

Dr. Agnew, a member of the I'nited Stjites Sanitary Oom- 
iGBiou, I'Htiinated that 5(^0 lives were lost from want cf p*oji«i- 
•iiBport at tlie battle of Antiotam alone.t 

It is well known that the.anflering and Ions of life which 
iBiiltpd from tho want of an efiicient ambiilancn or^nJKation in 
Be early part nf the war nf the Kebellion in the United Stntea, 
'ftatmngly iittracted jmblio attention that the most enerpet-ic 
ItbrtH Mere made t^> remedy the defect. In tlie rourae of tlii- 
ar the amlnilanw Byetem of tho northern armie» hecanic 
■oughly (iTgaiiised, and both the matei-ial and personnel wert- 
iblidied on a footing pi-oportionate to tho groat demaiidB 
on thiB branch of the military servioe. 
, -t will here be not out of place to glance at the aid which Propowd; 
bns been developed to osmst tho regular nmhulance cnrp in [[J^^IJ^^ 
removing the wounded from a battle field, and in the field ihpnonM 
hospif^ls, by meaue of ti-ained vobmteers. The fitncKB for traaitm 
ervieo of volunteer hospital attend;int« in hospitals remote Jjjj'jjji 
foni the Boeno of aetive hostilities is not now alluded to. piuW, 

The attention which wae attracted by M. iKmant to the 
Wat amoimt of Buffering and Iobb of lift) resultjng from the 
rftcient means of transport for the wounded, and from 
ienlHcient hospital cart' after tJie battle of Sulferiuo in 
[869, lod to tlw formation of a committee at Geneva, which 
' M-took to tiy and obtain a remedy for tho eviU dencrilwd. 
hriH committee, which was under the honorarv preaidency of 
rtleral Dufour, the Commander-in-Chief of tlio Swiss army. 
iHcd together an international conference to consider the 
Ibject in all itn aiipects. Tbie conference took place in Oenrni Tnirr- 
Wober. 18153, and laeted aeveral days. It was finally reeolved na'i<««i Ck»- 
Mt the l>eBt meauB to amiRt the wounded in time of war. bo as ^^^ ' 
kineet tho case of the regular military estflbliahmenta being 
idea u ate to the demands i>n their senncc, would be to 
tftbhiJi in each country a central as well as sectional com- 
"teea for organizing a system of vohmteer aid. Ail these 
fenal committees were to keep «p communication with the- 
m-natioiiHl Committee at fieneva, and throu^ it to make 



• Amw, M*d. Timrs, Oct. 4tli, 1662, p. 198. 

tThe BaUli! of Buir* Kun, to «liirh tbii refari, wu fought od the aOUiAoguit, 

*it dnji bpforc tlic dslo of thin Iplter. 
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% Caxt. I. kuowu to each other their respective proceediugs uud progreaB. 

Kach uational committee, accordiu^^ to the plau suggeRted, was 

to he placed in communication with the Goveruraeot of the 

country to which it belonged, and was iu time of poace to 

be occupied in devisiug improvements in ambulance transport 

for time of war, as well as in organizing and instructmg 

volimteer hospital and fi«ld attendants. In time of war the 

central committees of the belligerent nations wure tu furnish 

iissistauce according to their means to the annies of their 

respective countries, and to arrange with tlio military 

' authorities, for the disposal and distribution of the volunteer 

assistants to attend on the wounded. They were also to ask 

aid from the committees eetablished in neutral nations. The 

volunteer infirmary attendants wei-e to transport the wounded 

from the field of battle, if called upon to do so, undei- the 

direction of the regular military authorities, and to sen-e in the 

field hospitals. The necessary maintenance and equipment of 

these volunteer attendants were annLged to be provided 

through the agency of the central committees, su a« to reheve 

their respective Governments of all charge in these respects.* 

Volunteer u- NmnemuB national associations for assisting wounded soldiets 

so'iationa tor in timo of War have been formed iu response to the resolutions 

w'^Qde.i "'' *''^ International Conference of 1863. Each of these 

soldiers in associations has its own particular set of mles, although, in 

timo of war, general principles, they all accord with the conclusions come to 

at the conference just mentioned. 
Qiimtioiu oi Objections have not been wanting against the plan of 

•oiunteer aid organizing the volimteer aid just described. It has been argued 
con»Wo™L™' *''*'' ^* ^ equally questionable how far such a voluntary system 
is either desirable (ir practicable, so far as au anuy in the field 
is concerned. Desiraole, — for may not, it is said, the greatest 
evils result from the mere facts of removing fi-om the Govern- 
ments which contract wars the responsibihty of providing for 
the wants of the sick and wounded produced by them? 
Practicable, — for is there not a reasonable doubt whether any 
voluntary organization caia possess those elements of certainty 
which are absolutely uocessiiry in order that dependence may 
be placed upon its assistance in the time of supreme need? and 
whether, if forthcoming, coips of voluutet-rs, such as have 
been contemplated, cotild be iucoiporated with the mditaiy 
organization of armies, or would submit to the strict inilea ot 
discipline enforced in war time so as to oaiTy out their proposed 
work efficiently? 

Again, in campaigniug, in what way can any both" of 
men attached to an array provide itself, as proposed, with tood, 
transport, forage, and its other daily wants, excepting through 
the military administration of that army ? Such are the chief 
arguments and objections that have been urged against the 
proposals of the Genevese International Committee for affording^ 
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volimtniy iiiJ to wounded in time of war in the field itself, and Cirxp. 
tUey are not without importance. — ■ 

It is an atbuitted fact tlmt the hospital pstablishnioiits mnin- 
taiued in time of peace, whether Da regards the pursonnel or 
the materiel of thune hoFipitals, even though fnniiflhed on a 
liberal scale, mUHt be always inadeqnat.Fi to meet the exigencies 
of war. If the cHtablishment be very small, the system of 
arrangement mnst be one which admits of eicpausion in any 
given section without inconvenience to the general working of 
the whole. Then, on the breaking ont of war, additions will be 
made in each sectitm wherever required, according to necessity. 
Each increase will be intimately blended with the previously 
existing uneleus, and the same machinery will continue in 
operation, only on a larger ecale. 

But pre«uniing that the additions when required can bo 
obtained, the doubt remains whether there will be then time 
and opportunity for that training which is bo absolutely necessary 
for men who will have to discharge the delicate and responsible 
duties of carrying wounded and of hospital attendance upon 
the sick, — duties which, if executed without knowledge and 
practice, are fraught with serious dangers to disabled patients, 
just us they are of benefit to tliem when performed with 
skill and intelligence. This is an anxious question, but, after 
all, it must be acknowledged to be tbe duty of the Government 
of each country that embarks in war to provide for all the 
necessities which war calls into existence, and for the right 
execution of this duty the Government is, as it ought to be, 
generally held responsible. The c^onfureiices at^Geneva, and the 
national committees which have been formed, have done and are 
doing good service to humanity by directing general attention 
to the wants of the wounded in battles, and of the sick who 
always accumulate in time of war, as well as by their endeavtmn* 
to effect improvements in the field hoppital conveyances and 
appliances of all kinds for their benefit. It is also beyond 
doubt that volunteer sm'geona. nurses, and attendiints Iiave 
done invaluable service to sick and wounded collected in 
hospitals to which they have been removed from the scene of 

to : 



military operations, and also in the field itself; but it is obvious 
who have considered the subject that the volunteer 



system will have to rest on a more assured basis tlian it at 
present does before reliance can bti placed on it for assistance, 
so far as \X» action with an army on the line uf march in a 

m,kottiU country, or tn tkt hour of battle, is concerned. 

K( But whether the propOBed system of inti'oducing volunteer Protis'on ( 
aid for the wounded in the field in time of war be brought into n"ii'"ii'Tiio 
practical operation or not, there can be no question that by |,"'o^n- 
whatever Government a regular army is maintained, whether n'mni mm" (xr 
it be for defensive or ofl'ensive purposes, that Government must raaidiuiiirtl. 
also provide and keep ready for use some means of transport for 
sick and wounded. Economy as well ns good order demands k, mAjiik- 
that a certain amount of this transport shall be maintained in mnoe in lim* 
time of peace, so that tbe best system of transport may "' ?•«•. 
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not merely bo theoretically coneiderod, but that the vehioies 
themselves when devised and coustnicted may be subjected 
to the test of experience ; desirable improvements eflFeeted ; 
conductor practised in their management, and thus diffi* 
■culties and losses be avoided which would inevitably be 
created on war breaking out if no such forethought and 
experiments had been instituted. It is not desirable that 
the full amount which would bo required, or even that pro- 
portion whicli may have been determined to bo allottea to 
individual regimeat^?, in time of war, should bo Icept up in 
time of peace; lor, not being required for service, such a 
plan would entail a constant unnecessaiy loss from disuse and 
decay, and the establislunent would prove an encumbrance at* 
well as an expense. If a certain amount of ambulance transport 
l#e maintained in camps of instruction, general hospitals, and 
garrison towns, where the vehicles can be employed in a 
manner similar to that in which they would be employed in 
campaigning, and to a certain extent subjected to similar teatti 
^©f fitness for their special purposes, the transport vehiclea so 
aieed will serve for patterns which, on war arising, can be 
xapidly nmltiplied to any required number. By such a method 
45Conomy in expense is maintained, at the same time that due 
legard for present and future efficiency is not neglected. This 
is the system which is now ordered, and is to some extent in 
operation in Great Britain. 

It is especially important that the best forms and kinds of 
field transport for use in the British military service should be 
thoroughly tested, so that, as far as possible, all questions con- 
nected with the subject may be settled on a satisfactory 
'basis. It is also important that the supply available for use 
alter the need is rendered apparent should be sufficiently 
sample. No dependence can be placed upon finding means 
•o{ transpoii; in any country against which British troops 
directed; for, from their having to cross tho sea, and 
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generally to elicct a landing on the shores of a hostile 
country, all the available transport vehicles there would 
most probably be removed before the troops arrived at 
their destination. And even il' such casual conveyanceis 
M'ere to be obtained, it could scarcely be expected that- 
they would be f(mnd to have tlie Bi>ecial quaUties necessary 
to tit them for canying sick or wounded men, however suit- 
able they might be in construction for the carriage of ordinufy 
stores Without possessing such special qualities, or without 
some means being devised for supplementing the qualities 
which are deficient, as will be shown hereafter, every 
v»cliicle, whatever its kind^ must be regarded as a most inir 
perfbct and undesirable substitute for a regular ambulance 
<jonveyance. 

The insular nature of the kingdom, moreover, i)revent8 an 
P^ghsh army from being Able to use and can-y on with it the 
orduiary carts and means of conveyance used by the populatiou 
of its own country, as may be done to a great extent by nations 
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on the Continent when they are at war with each other. Mcann Chap. 1. 

of transport for the sick and wounded have therefore to bo . . 

<levised which are not only well fitted for their immediate njjjjj 
(jbjects, but ^ivhich, in addition, fihall be themselves easily eerrice. 
carried on board ship, and rendered available for use immediately 
that the forces have landed and are in nKwement, or otherwise 
serious inconveniences to the ti'oops may be expected to result. 

The extent of the outlying dependencies oi the empiie, and j^^buiance 
the varieties of climate, involve other subjects for consideration transport 
if a kind of transport adapted for general use be sought for ; but, in the British 
as will be remarked hereafter, it is questionable whether any ^^l^^ ^^^^ 
kind of transport available for universal use is attainable. 

The subject of the construction of transport vehicles suitable T^*® problem 
for use in campaigmng is involved in many more difliculties than constructiDc 
might at fii-st be imagined. It is Hke many other nn'litary ambulAnoe 
matters which are rendered difficult owing almost entirely to transport 
circumstances which are inseparable from the ori^ranization and ^'?]i^i<^l^«a^ery 

111 . r • * n>i r 1 • 1 • dimcult one. 

movable cnamcter oi arnues. Ine means tor accomphshmg 
almost any mechanical object may be well undei'stood, and easily 
carried into operation under ciixjurastances which admit of the 
employment of any appliances, however complicated or varied 
they may be in their nature ; but it is evident tliat the conditions 
become altogether changed when the problem to be solved is 
how to provide for tliese very re(juiroments under circupistancoB 
where the same, or similarly vaned and compUcated appliances 
are quite inadmissible, and where, therefore, a system of taking 
the mean of advantages and disadvantages, of compromise as it 
were, can alone be resorted to. Yet this is the problem wliich 
has to be solved as regards ambulance transport. Let us briefly 
glance at the principal subjects which have to be taken into Subjecta to 
account in designing and constructing a suitable field convey- ^ taken into 
ance for wounded men, to whatever class of ambulance trans- dwiwintf'^wid 
port vehicles it may belong. It is at once evident, on first con- <;on8tructing 
sideration, that the artificer constructing such a conveyance will ^^ ambukni* 
require the combined ability of: — tramport 

Firstly. A surgeon acquainted with the requirements of the ^"^^^**"^*^' 

wounded who are to be carried. 
Secondly. An officer experienced in the circumstances of 
campaigning as regards stowage, liability to damage, 
opportunities of repair of the conveyances, &c., the pro- 
tection and maintenance of the bearers, and the transport 
animals. And 
Thirdly. A mechamc who shall be capable of appreciating 
the surgical objects Bought for, as well as the military 
circumstances and limitations ah'eady alluded to, and then 
be skilful enough to construct the conveyance in accord- 
ance with tbem. 
AH of these must be forthcoming in order to obtain a good 
field conveyance. 1* have placed the skilled judgment of the 
surgeon first, because it is manifestly the most essential How- 
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pain and of other objectionable circumstances ; and the object, Chap. U 

therefore, should be not to strain after the total removal of these, 

which is unattainable, but to seek for that kind of transport 
which shall answer the purpose of conveying the greatest 
number of woimded in the shortest space of time to a place of 
shelter, or post appointed for surgical aid, at the same time that 
it reduces the risk of increasing tne injuries of those carried by 
it, whatever then- nature, to the lowest limits. This is the 
course the practical field surgeon will endeavour to follow in 
devising the various forms of ambulance transport. 

Indeed, the idea that these objects can be attained by Ko single 
any one kind of transport has been almost tmiversally aban- form of 
doned. In European warfare, at least, it is not advisable to oon^«y«w» 
employ the same kind of conveyance for short distances as for ^pted to 
long distances. On the field of action itself, and along made meet all the 
roads, a certain limited number of varieties of conveyance, de- ^"^^ ^ ^^ 
signed for the purpose of meeting these several conmtions, are ^^^^' 
now authorised for use in the British service, and are generally 
employed in all armiea Certain forms of hand convevances, of 
conveyances carried on the backs of animals, and of wheeled 
transDort vehicles drawn bv animals, form portions of the 
ambiuance equipment of nearly all civilised armies. 

In the preceding remarks a sketch has been given of the con- 
siderations which are demanded from the surgeon who attempts 
himself to devise ambulance conveyances, or who is called upon 
to give advice in respect to their construction. Before conclud- 
uig this chapter, I • will say a few words as to the knowledge A field ^ 
of the subject which is required from the surgeon whose duty it ^"'^J^' 
becomes to superintend the use of ambulance conveyances on reguds 
actual service or who happens to be placed in charge of the sick ambulance 

trannpoi-t. oonTeyancea. 

A good field surgeon will not permit himself to remain con- ^^'^^^ 
tented with knowing merely the principles on which the par- ^J^ ^^ 
ticular vehicles for transport which are placed under his charge strootion as 
are constructed, but he will also make himself acquainted with wellaa their 
the details of their construction, and the purposes of each por- p^Splet. 
tion. Although it is not his province to assist in carrying a 
wounded man under ordinary circumstances, he should be 
capable of practically showing the use and application of eveiy 
paii; of the conveyance which is used, and, if necessary, 
of demonstrating to the bearers the purposes of each part, 
should tliey fail to understand these by description. In a 
moment, without such precise supervision and direction, a set 
of careless bearers, in lilting a stretcher with a wounded man 
upon it into the carriage which is designed to receive it, may 
convert an injurv of a comparatively simple nature into one 
which places the life of the patient in great jeopardy. 

It is to the surgeon that the wotmded officers and soldiers, BeepoMibittyr 

ofiMfiirgeMi 
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aa well as tlw bearers wlio are to caiTy ov otIifr\viBe tranKport 
them lo the place wliere their wonnde csii be treated, must 
look for direction an<I inBtrnction in repard to every initiate 
circuraetaiice of the transport. The position of tlie wounded 
man or nf an injured limb, the mode of prog^reaeinn of the 
bearers, the stepe to be taken in case of tne oecunence of a 
variety of accidi'iits to wLich each pai-ticniar kind of injury 
may be specially liable, are to be determined and presL-ribea by 
the surgeon. At a moment which to the patient is- one of 
aJarm, suffering, and aiixietj-, the surgeon should be self- 
possessed and nnfailing in decision, and these qualities can only 
result from previoue study and thorough acquaintance with the 
duties and responsibilities ho has in hand. To be <:^ool and 
determined under such circumstauces, he muet feel that he is 
thoroughly acquainted with the mechanical qualities and proper 
use of the conveyance by which the wounded mun is eouveyed, 
and by what arrangements the inconveniences connected with the 
conveyance itself may bediininished. He must be acquainted mth 
the evils attending untrained or careless carriage (and here not 
merely the torture, sometimes almost intolerable, of the wounded 
man is referred to, but the ulterior ills which bad transportation 
is liable to produce), and be ready at once to give the necessary 
directions to obviate them, should he perceive a necessity for 
doing so. No single point that has relation to tlie manner in 
which a wounded man is carried from the field should be 
regarded as trifling ; nothing is trifling if regard be had to 
future aa well as to immediate results. And, in addition to 
the direct benefits resulting from the application of this know- 
ledge and experience, there will be also this important indirect 
advantage,— the wounded as well as the bearers will not fail to 
observe the surgeon's calinneas and decision; will not fail to 
be impressed by this result of superior knowledge, and t*tU in 
proportion have confidence in tho propriety of his direo- 
tions. 

A thorough and practical knowledge of ambidance tranmiort 
can, of course, only he regardtd as a portion of the duty 
of medical officers, but at the same time a very important 
one. The late General Jonathan Letterman of the Medical 
Service of the United States, who organised the medical 
department of the army of the Potomac, wrote — '■ A corpa of 
" medical officers was not established solely for the purpose of 
"attending the wounded and sick; the proper treatment of 
"these sufferers is cei-tainly a matter of very gi-eat importance, 
"and an imperative duty, but the duties of medical officers 
" cover a more extended field. The leading idea Avhich should 
" hb constantly kept in view is to strengthen the Inmds of the 
*' C'omtnanding General by keeping his army in the most 
"vigorous health, thus rendering it, in the highest degree, 
" efficient for enduring fatigue, and privation, and for fighting. 
*• In this view the duties of such a corps are of vital impml- 
"ance to the success of an army, and commanders seldom 
•' appreciate the foil effect ot their proper fulfilment. Medical 
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** officers should possess a thorough knowledge of the powers Chap. I. 

** and capabilities of the human system ; the effects of food, 

^* raiment, and climate, with all its multiplied vicissitudes ; the 
^' influences for evil which surround an army, and the means 

^' necessary to combat them successfully When. 

*' medical officera consider this subject, all their high, special, 
^ and important duties will naturally occur to them." 



<6107) o2 



\\ 



20 



CHAPTER II. 



HISTORY OF THE MODERN ORGANIZATION OF THE 
MEDICAL SERVICES OF THE PRINCIPAL EURO- 
PEAN ARMIES, WITH SPECIAL REFERENCE TO 
THE TRANSPORT OF SICK AND WOUNDED. 



Chap. II. 



In taking a retrospective glance at the history of the 
modem system of transport of sick and wounded soldiers of 
European armies in the neld, and more particularly the succes- 
sive improvements which have been made in this branch of 
service in the British army, it necessarily happens that both the 

Sersonnel and the material employed in the performance of the 
uties referred to are brought together into notice. Not only 
the conveyances employed in the transport, but also the 
arrangements made for carrying the wounded to them and for 
safely conducting their subsequent removal, have to be con^ 
sidered. The two divisions, the personnel and the material, on 
which the transport of the sick depends, are, in fact, so inti- 
mately associated that it is scarcelv possible to review the one 
without marking the progress of the other. A good organiza- 
tion of the corps to which the administration and conduct of 
the sick- transport system is confided, thorough acquaintance on 
the part, ot the men of the corps with their duties, a conscien- 
tious discharge of them, perfect discipline and subordination^ 
activitjr, bravery, and other soldierly qualities, are even more 
essential for accomplishing successfully and satisfactorily this- 
very important branch of service in the field than the provision 
of the right kinds of carriage for effecting the transport itself. 
The rise and progressive improvements of the personnel and 
material used for ambulance transport are therefore glanced at. 
together in the remarks which follow. 
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Section I. — Account op Larrey's and Percy's 

Ambulance Systems. 

It is not necessary to give a history of the particular svstem^- 
of transport and ambulance arrangements adopted by the 
several leading powers of Europe, but two emment French 
army surgeons. Barons Percy and Larrey, are so conspicuous as- 
the originators of the modern plan, which prevails in all armies^ 
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of renin^-ing wouuded soldieie from the Held of battle b^ Chap. n. 
trained attendants in couvevancffi epecially deeipned for their 
transport, tliat it is inipoeeible, coiisifitently with the ohjecta of 
this chftpter, to avoid giving a short history of the Bystems 
■which tiiey introduced. The ciroumetancee of the revolu- 
tionary period in ivhich these Burgeons hved, the disruption of 
eBtubljshcd systems and ideas which took place at that time, 
-the scope coueeqiiently ofiForded for eettiug forth fresh views 
and inaugurating new methods of action, together with the 
remarkable series of warlike operations m which their country 
was constantly engaged, sufficiently explain how it happened 
that the persoiuil energy and character for euterprise which 
distinguished Barons Larrey and Percy came to ue directed 
into the channels of invention with which tlieir names are now 
«o intimately associated. Theuuprovements which they effected Tim inllueiic* 
in the French service have attracted more notice among Enghsh o't"^™- 
surgeons tbiin the eystema. adopted by other European powers oJi^^tod by 
for effecting the snme objecfs, owijig to the trequency with these »ur- 
which French and English armies were opposed to each other B^"'"' 
in the field on the continent of Europe subsequently to the 
period of the French Revolution. It seems not improliable also 
that the observations which were made during the Peninsular 
cau'paigns have ever since had an iuflueuce on the views which 
have been held by English surgeons in reference to the 
subject of transport of wounded in time of war. Each of the 
eminent surgeons just named origiunted a separate special 
featiue in ambulance organization. On the one hand, it waa Tlie amlm- 
Baron Lan-ey who fii«t introduced the use of light ambulance 1™*" »oo»ey 
conveyances specially fitted for following the movemenls of the Boron LorreT 
advanced guard of an army, and so constructed as to be capable 
■of rapidly transporting the wounded fi-om the place of fighting, 
iis soon as the first dressings have been applied, to the hospitoli! 
in rear of the scene of conflict On the other hand, it was Tha litter- 
Baron Perey who first introduced into any army a regularly ^a""" of 
trauied corps of field litter -hearers, soldiei-s regularly lormed """ '"^' 
and e([nipped for the duty of picking up the wounded during 
the progress of an action, and of caiTjiug thein on etretchera 
to the place where the means of surgical aid are prodded. 

Notwithstanding that tlie introduction of fire-arms had The iDtr«dai» 
caused the occurrence of fiiictures of bones and of extensive '*'"' "^ ""■ 
mutilations with so much greater frequency than they had been ^^^ "m" 
met with when wounds were chiefly made with such weapons effirieni 
as swords, spears, and arrows ; notwithstanduig that these ej'tero of 
injuries, from their nature, liad rendered tlie wounded much less {^"^oundml 
able to assist themselves and less capable of being readily of ^rm:t< 
assisted by others ; yet no fresh system had been introduced 
for the transport of these helpless men from the scene of action 
until the penod of Larrey's innovation. Eithei' their comrades 

t. assisted them from the field, cairying tiiem ui the best way 
they conld on their backs, in sashes, great-coais, or on eitera- 
^lised stretchers during tlie action, or they remained unaided 
where they fell till the fighting was over, when they were 



22 



Introduction of Larrey's Ambulance System. 



Chap. II. 

Origin of 
Lanre j*8 im- 
proTe ments in 
ambnl ance ar- 
range men! 9. 



Bcgiilationsof 
the French 
service for 
transport of 
the wounded 
preriuua to 
Larre,v's in- 
vention of 
•* ambulances 
volantes." 



Larrcj's voi- 
iuNB d'anibu- 
kaee voknte. 



carried to tlie field hospitals which were stationed at a distance 
in the rear. 

The introduction of Baron Larrey's system of flying ambu- 
lances preceded that of Baron Percy's system of trained 
stretcher-caniers. It was in September, 1702, w^hen Larrey 
was serving as an aide-surgeon-major in the French army of 
the Rhine, under General Custine, that, he tells us, he first con- 
ceived the idea of a new system of ambulance ari'angcments for 
active service in the field. In December of the same year he 
made a formal proposition through the proper channel to 
General Custine for the estabhshmont of a field hospital capable 
of active service in front with the advanced troops of hi* 
army, so that the ordinary'- field hospitals, and the heavy 
hospital carts employed with them, all of which were sta- 
tioned at a considerable distance in rear of the army, mija^ht 
no longer constitute the first lino of surgical assistance. The 
requisite authority was given, and Larrey at once 'was ordered 
to organise his proposed ambulance. Larrey has himself 
recorded in a few words the state of the field hospitals and 
ambulance transpoii at that time, and the views which led him 
to effc'jt tlie change mentioned. '' At the time I proposed my 
** plan," Larrey wTites, '* the militaiy regulations ordered that 
*• the ambulances (movable field hospitals) should constantly 
*' be posted at one league distant from the anny. The custom 
** was to leave the wounded on the field of battle until after 
" th(^ combat, and then to gather them together in a favom*- 
" able place to which the movable hospital establishment was 
" brought as quickly as possible ; but the qiumtity of niilitarj- 
" caiTiages which were placed between the ambulance and the 
" army, and other difliculties, retarded its movement to snch 
*' a point that it never reached the place in less than twenty- 
** four hours, so that some of the wounded perished fi'om -want 
*' of assistance. The caj^ture of Spires having given us a rather 
" large number of wounded, I had the distress of seeing several 
" die, victims of this inconvenient an'angement ; and this gave 
** me the idea of establishing a new system of ambulance for 
" carrying prompt aid to them on the field of battle itself. 

*' Sly proposition 'vvas accepted, and I was authorised to 
** organise this movable field hospital, which I named the fliying- 
•* ambulance (ambulance volante). I then conceived the idea of 
** a system of carriages (voitwes cC ambulance) suspended on 
*' springs, w^hich should combine solidity with speed and light- 
'* ness. This institution created a sensation among the soldiers. 
* and they now felt confident that they would receive succour 
at whatever moment they might be wounded." * 

Lanvy was not able to complete the entire organisation of 
nis ambuhiuce system at that time; but, imperfect as it was, 
the prompt relief which the surgeons were enabled to afford to 
the wounded by their presence hi the immediate neighbourhood 



• Mem. do Chirurgie Mil., par Baron Larrey. Tome i., p. 64. 



L 



Constltulioii of Larreii's Fljihuj Ambulanre. 23 

of the sceiie of conflict, ami the eei'vices which were voiidered by Qtut. lb 

the lig^ht ambiilaucc vuhtules in rapidly can-ying them away to 

tlio hospitals, were considered to be most important, not only ^^^"J'J* 
by the troops, but also by the General in command. la eon- ^^\^ q, 
eeqiience, Larrey wae sent to PartB to organiBe aimilur flying these (Ijinn 
anibuluncoH for the othei- armies of the Kepuhlic whicli were amhulocCTa. 
then in tho field. Various other employments, however, arose 
tu occupy tlie time of this dietingniiehed surgeon at^er liis arrival 
in Parie, so that it was not tilJ 1797 that he was able to give 
his atttntiou ngain to the subject. In thw spring of tliat year, 
■while engaged as Professor of Anatomy at the Military Hospital 
of Instiuction of the \d\ de Grftoe, he received orders frora tho 
Minister nf War, at the demand oi' General Buonaparte, to 

Eroceed to Italy to form and direct a system of flying ambn- 
mco for tho army io that countiy, like that which he liad 
established with the army of the Rhine in 1798. It was on 
this occasion tliat ho perfected tho organisation of hie ambu- 
lance system, not only in respect to the vehicles for transports 
ing the wounded, bat also by the formation of an ambulance 
cni-jis organised for rapidly carrying surgical aid to the wounded 
in all [larts of the field of action. 

Larrey's ambulanci' establishment was now composed of Ormnunion 
three di^Hsious. Each division comprised 12 spring vcbicles for "' rJjT"^ ' 
tie ti-ansjiort of severely woimded men, four store wagons, sj,K,m. 
and a personnel of 113 officers, non-commissioned ofticere, and 
soldiers, under the ooinio&nd of a surgeon-major of the first 
class ; the whole being nndiT the direction of the principal 
medical officer in the field. Fourteen eurgeons of djffei-ent 
grades, all mouiitfid; a lieutenant and sub-heutenaut for main- 
taining order and discipline; paymaster; quartermaster and 
elerks; 12 mounted ambulance orderlies and ih orderlies on 
foot, with their proportion of non-com miseiancd oflicera. and 
25 conductors and otht'rs for tiie service of the vdiicles a;id 
horses, constituted the personnel of each division, A tnmipeter 
among the mounted soldiers, and a drummer among the infantry 
ambulance men, acted also as carriers of surgical iustnimenta. 
The officera and men of the ambulance wore special uniforms, 
which not only distinguished their difierent classes of occupa- 
tion and grades among themHolvcB. but also served to indicate 
the common service in wliich they were all engaged. The 
distinctions were generally made by means which had the 
additional advantages of serving some useful pm-pose in the 
duties for which they were specially organised. Thns tho 
uniform of tho ambalance surgeons dSfi'ered trom that of tho 
army surgeons generally by the addition of a shoulder belt and 
pouch, tlie latter containing some portable instrnments and 
some few objects essential for the first rehef of wounded on 
the field of battle. Both the mounted and foot orderlies carried 
a rod woollen waist-scarti which in case of need would servu 
to carry a wounded man ; the foot orderlies carried a leathern 
knapsack, divided into compartments (sac d'ambiilance), and 
containing the materials for dressings. So also, fixed to each 
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saddle of the mounted officers and orderlies, Avas a leathern 
valise, arranged to be opened without detiiching the straps by 
which it was fastened, and destined to contain also apparatus 
and materials necessaiy for dressing wounds. 

The 12 spring conveyances for the wounded were of two 
sorts. Eight were two-wheeled vehicles drawn by two horses, 
and arranged for canying two men at full length ; and four 
were four-wheeled, destined to carry four men lying down. 
The 12 carriages were capable of removing 32 men at one 
time. These vehicles will be again referred to in the chapter 
on wheeled ambulance transport. 

From the description given it will be seen that Larrey's 
ambulance volante, when completed, combined two principles ; 
the first being a flying field hospital organised for affording 
instant attention, and allowing the application of the first 
dressings to the wounded on the fiela of action itself, the 
second an an-angement for rapid transport to the field hospitals 
of the first line by means of specially adapted vehicles, with 
trained conductors. The conveyances were so constructed, 
and the personnel so constituted, that the whole was capable 
of folio wmg the movements even of an advanced force, now- 
ever rapidly the movements of that force might be made. 
Each division, moreover, was capable of being sub-divided, and 
sent into a dozen directions, thus affording aid over a wide 
area; for each medical officer, being mounted, could take one 
of the spring vehicles and a mounted orderly with him, and 
thus ensure both the presence of all that was necessary for 
administering the necessary surgical attention, and arranging 
the means of subsequent transport to the rear, for two or 
more wounded men. A special code of regulations determined 
the order of march when the ambulances were moving with 
the army, the internal economy of the corps, and the functions 
of each individual belonging to it. The ambulance orderlies 
were daily exercised in their duties, so as to be expert and 
dexterous in giving the assistance to the surgeons wnich was 
required from them when assisting the woimded. 

Shortly after the establishment of this corps in Italy peace 
was made with Austria, and LaiTfey was then chosen to accom- 
pany Buonaparte to Egypt and Syria. 

While Larrey was absent in E^ypt another system of ambu- 
lance carnages, differing entirely m their principles and objects 
from those of Larrey's S3'stem, was organised in another army 
of France. This army was known as the Army of the North ; 
it was under the command of General Moreau, and Percy was 
the chief medical officer. 

It was in the year 1799 when this distinguished siu'geon,* 
under the auspices of the general commanding, devised a light 
kind of conveyance capable of rapid movement from place to 
place, and canying with it all the requisites of a field ambulance. 
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including hftnd-littere, Burgical dreasingB and apparatus, surgeons 

aud hospital atteudantB. Tliis couveyanco consistud of a long ^^ ,. 

■ *^ !■ 111-1.- . i'i •! - Tho peouliur 

canittge on torn- wheels, built in many reepects like the carnages coiiBtnietioa 
of light artillery, aud was drawn by six horses. It was com- "" 
monly known by the name of a "wurt;;"* after the Gerroan 
wiigou, to which it boro a general rescnblnnce, and is still 
referred to by this name ; hnt at the tiniu of its use it was also 
AOmetiines epokon nf as a " char de cbii-urgie,"' or surgical cart. 
Along thu body of each of these carriages waa a long narrow 
*aBe containing surgical materiak, and of such a form externally 
that eight persons could sit astride on it. This was intended 
to cany eight surgeons of different grades. In front and rear 
of the carriage wire two smaller chests, aud on these, four 
injirmiers militaireji, or hospital corps men, sat, two on each 
box ; while foui' other attendants eat on the four leading horses. 
Eight surgeons and eight attendants were thus carried, ne well 
4IB a driver; and, further, the chests on the "wui'tz " contained 
_ pressings calculated for 1,200 wounded. Supplies of stretchers 
Urere earned under the long case on the body of tho wagon. 

In the language of M. I'crcy, the intention of this carriage Tli« object! 
as that by its moans " the art of preserving life should contest "' h"i * 
1 activity and celerity with the ait of destroying Hie." It was ^tpni."* 
9 obviate the necessity of soldiers leaving the ranks to attt-ud 
1 the wounded, because it was prepared for distributing aseist- 
ice at all points on the lield of battle. 
Its mode of action was the following : — Each wurts was to Iw nn>i« <>f 
keep up BM close as possible with tlie division to which it ff!^!?" '" 
Ipelonged. As soon as the action began, and some of the 
loldiers were wounded, the attendants took their stretchers, ran 
md picked up the fallen men even though still under fire, and 
Liirought them to the wurtz. The surgeons then applied the 
dressings; assisted by some of the other attendants. If 
1 changes in the movements of the combatants, the wounded 
|)ecome numerous at other parts of the field, too distant for 
&their rapid removal on the stretchers then the icart: itself was 
Ejdespatched to their assistance, and the same plan of aid repeated 
B far as its capabilities admitted. 

Each di^-ision of the Array of the North in the year 1800 had 
uts movable corps of surgical ttssifitauce of this kind, and there 
tVas a reserve of the same establishments at the head quarters. 
(-This institution seems to have well answered its intended pur- 
pose at the time it was employed, and to have given great 
ratisfaction to the officers and troops. It was spoken of with 
waise by general officers on several occasions. In April 1800, 
Beueral Lecombe published a general order and reported to the 
Beueral Cc-mmanding-in-Chief. "We all give a tiibute of 
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The word Bpolt in French writings " irurti," i« «peft "wuril" in its original 
'Genunii, When uird iilone in tbe Oermin Uuguago it iJEniBes a thirk and eliort 
Miint'c. ■ RjIindcF, but when joined to the word " wagcu " ligninn a long wagon 
•DDiBwliBt limilnr to it in form, an omnibii*. T!io French word is thtrefure su 
Abbreviation h well u eorruplioa of the Qefamn " wunt-TDgeD." 
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a similar accideut would be limited to disabling the means of Cha?. XL 
carrying a few wounded, or else to disabling an individual 
officer or orderly. It is ef idcnt that Percy took his idea of 
it from observation of the artilleiy carriages ; and, as these 
were constructed to carry not only guns and ammimition. but 
also the men who were to use them, so, in like maimer, Percy 
not only made his caniages to carry the materials of surgical 
practice, but the officers and men also who were to employ these 
materials in use. 

The surgical conveyances of Percy fell into disuse after peace 
was declared and the Army of the North was broken up, the 
support and influence of the general officers under whoso 
direction they had been employed was then lost, and they were 
never again resorted to; His institution of field attendants for 
carrying the woimded on stretchers from the places where they 
fell to the smgical carts was also discontinued at the same time, 
and when peace was once more at an end, and war again 
declared, the custom of the wounded being carried to the rear . 
hy their comrades in any available way again came into use. 
The " soldats d'ambulance *' of that period only served in the 
hospitals. Subsequently, when Percy wa« with the French 
army in Spain, he again turned his attention to providing a 
special field coi-ps of stretcher-carriers for removing the 
wounded from the scone of action. He no longer advocated 
the use of it, no doubt from the system of the ** ambulance 
volantes" of Baron Larrey having been found so much more 
generally efficient for field hospital purposes in the nnnies 
m which it had been employed (for Lairey^s system con- 
tiimed in use until the time of the Restoration) ; but Percy Percy's brmii- 
now confined himself to forming, equipping, and training a <^apd»«». ^ 
corps of foot soldiers, whose particular duty was to pick up the {|^][^J^'* 
wounded on the field, and to carry them to the field hospitals 
on stretchers, and afterwards to assist the surgeons in attend- 
ing upon them. This was the commencement of an institution 
which has continued to the present time; indeed, a com- 
bination of this institution with the use of light spring 
ambulance carriages similar to those first introduced in the 
ambulance system of Larrey, though variously modified, 
essentially constitutes the plan on which the ambulance 
arrangements of all modem civilised armies are now organised. 

The principles on which Baron Percy, who was then PriiTriplc»©n 
Surgeon-in-chief of a Corps d*Annee, founded and organised J^*"^** B«roi% 
liis trained coi-ps of bearers, and the circimistances by whicli n^3^^ 
his attention was first turned to the subject, are briefly related corps of 
by himself. He remarks on the necessity for the men of the ^«^r«^ 
corps being skilful and practised in their duties, and these 
remarks are equally applicable to the men composing the army 
hospital corps instituted for service in our own or any other 
anny.* "Tired of the ceaseless disorder/' writes Percy, 



• Laurent, Vie de Percy, Part 11., p. 891« 
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^ caused by assemblage of undisciplined hospital attendants ; 
'* distressed at seeing the deaths on the field of battle of so 
** great a number of soldiers whose lives might have been 
" presei-ved and limbs saved if they had had the help of a 
"commodious and well-organised mode of transport; having 
** seen, moreover, the necessity of having as near as possible to 
" the line of battle men specially destined to carry off the 
*' wounded instead of leaving them to the care of soldiers who 
** too often seized this oppoi-tunity for leaving the ranks; I took 
" upon myself to organise a regular corps of army hospital 
*' attendants (soldats infii-miers) to whom I gave the name of 
** Companies of Bmncardiers (bearers of stretchers). 

•*I selected a hundred soldiers from among the bravest, 
" strongest, and most adroit, and, as soon as they were 
" completely equipped, put them on duty. The service of the 
*^ sick and woundea, so neglected and aoandoned before, soon 
** changed its appearance." 

" Companies of ambulance beavers,'' again says Percy, " must 
" be composed of chosen men, uniting in their characters courage, 
*' strength, and address. A certain skill is necessary for raising 
*' a wounded man, for placing him upon a stretcher, and for 
" caiTying him ; it is not so much by strength as by address that 
" these objects are successfully accomplished, and this address 
** can only be acquired by practice. 

*•' The bearers of stretchers, if they match carelessly, painfully 
** jolt the wounded lying upon them, and if these men place the 
" wounded roughly upon the stretcher instead of laymg them 
" down skilfully and gently, what torture they may inflict I 
** and much worse again, if no stretchera being at hand, they 
** have to carry the wounded across muskets, or by their clothes^ 
** to the ambulance, a^ I have frequently seen done. One 
" cannot too often repeat, the chief consolation, and the 
•' assistance of first importance, to a wounded man, is for him to 
** be carried promptly snd properly away from the scene of 
** conflict." 

The principles on which the institution of stretcher-bearers 
by Baron Percy was founded were adopted by an imperial decree 
for the whole French army in 1813. 
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Until a comparatively recent period no ambulance system 
coiTcKponding either with that organized by Baron Larrey 
or by Baron Percy, existed in the British military service. 
At the close of the last century, when a man fell wounded, 
the officer commanding his company oVdered one or two 
of his comrades to take him to the rear, or, if the troops 
were actively engaged, he remained unheeded on tne 

ground until the fignting was over. It was not only in 
le field that no regularly trained men were provided for 
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Tjieetmg the wants of rlioablcd soldiers, but, until recently, 
no B]>ecinl corpf exiBted lor ministering to the wants of tlic 
sick ov wounded, or for aneisting the surgeons in attending 
upon them, even in the stationary military liospitals; the only 
plan being for a certain proportion of soldiers from the ranks to 
be Bent, as occaeion might require, to act as attendant;! upon 
the sick. While engaged in tin's duty the soldiers were styled 
"hospital orderlies," and tins name still rotaiiiH a hold in 
military hospitals. There was no efficient system of 
hospitid transport, no specially const nicted vehicles for 
the surgical and medical stores, nor trained soldiers to take 
charge of them had they been provided, and no regular 
ambulance coiiTeyances for the removal of the nick or wounded 
to the hospitals in rear. The long Peninsular campaign, which 
commenced in the year 1808, produced so many battles and 
created so many hospital establish ment^ that improvements in 
the care and managem«nt of the sick and woimded, the want of 
which became demonstrated by pxperience, necessarily grew up 
in many directions. These improvements were, ht)Wever, 
chiefly confined to the interior economy and admiiiistration of 
the general and regimental hospitals; while the organization, 
personnel, equipment, and general character of the anibnlaucee, 
or field hospitals, underwent scarcely any change. Sir James 
McGrigor made attempts to get an ambidaucc establishment 
sanctioned, based on wmilar principles to those on which the 
ambulance system iu the Frencli army was framed, but his 
endeavours did not meet with success. 

During the latter period of the Peninsidar War the woimded ■ 
were caiTied from the field on stretchers by the bandsmen of ' 
regiments, or by some of their other comrades, to the first line 
of surgical assistance, and afterwards trausported to the 
hospitals of the second line or further in rear, either in return 
carts of the commissariat train," or in liired bullock cars, or in 
spring wagons. The regular wheeled transport of the army at 
that time was under the managemeut of a coi-ps designated the 
Royal Wagon Ti-ain. This corps had been organized in the 
beginning of the war for conducting the whole of the transport 
service of the anny, and formed a branch of the Qnarter- 
maater-rreneral's Department. It was supplied with sevei-al 
distinct kinds of carnages, each being constructed for a specific 
service. But in a short time it was found that the Wagon Train 
was so constituted as to be unequal to supply the transport 
which was required even for its own support, that is, for the 
conveyance of its baggage, the rations consumed by the 
officers, men, and horses of the corps, and its other daily wants. 
The constitution of the corps was then changed : its store 
transport was reduced to one store wagon per troop, and its 
own supplies were ordered to bo furnished by the magazines, 
and to oe conveyed by the commissanat cart train and liired 
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transport of the jiiiny : at the wimo time jiU uthiJi' curiiages 
under its charge were changed ti) spring wagnue, and it was 
sti'ictly pi-ohibited tliat these should carry anything except sick 
or wounded men. Thert> wae still no ambulanct! corpe on service 
ivitli the Britiah army corresponding with the Medical Stuff Corps 
of the present time, or with the French " B rancor diere," nor waB 
any fiunied duiTng the whole period of the I'euiiieuiar War.* 

The three kinds of transport referred to in the previous puro.- 
graph were defective in several respects. The strettihers 
consisted merely of two poles, between wljich a piece of canvas 
ticking was &cod. Tliey were very fiinlty,t iiiaaniuclt as they 
were without traverses. The weight of a wounded man caused 
him to sink dowu in the yielding canvas between the poles, and, 
iu couuequtmce, wheu the boai-ers became fatigued and laid the 
stretcher on the gi'ound to irest themselves, the canvas and th« 
body of the wounded mau came into direct contact with it. 
Looped blankets were occasionally substituted for regular 
fltretchers, the pikes which sergeants then canned bein^ 
employed as the sidt-poles. These presented the same 
objections as the cuuvas stretchers. 

The retnvn commiesariat carts wiS-e ill-fitted for carrying siti 
and wounded, being constructed without springs, and the supply 
of them was uncertain. The hired bidlock care were still more 
unsuited for ambulance purposes.}: They were only employed, 
however, when a sufficient number of spring wagons were not 
available for use. 

The spring wngons wore calculated to cany seven or eight 
men sitting, or two men lying. They were drawn by four 
horses, and were conducted by two diivers. Their chief disod* 
vantage was their weight, nud theii' being so broad as not 
unfrequently to le^d to eucumbermeut and blocking of the 
roads. The several kinds of field conveyance jimt named wiU* 
however, lio moi'o particularly considered hereafter. 

In the year 1H25, Veterinary-surgeon Cherry published aa 
able pamphlet § on the subject of field transport, founded 
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■ The tlion Director-General, tlio ItXt Sir Andn'w Smiih, meuli 
to a. flepurtmBnlJil nieinor»ndum, dated 30tli Juno, 185-1, referriui;; k 
aud inuturid of the ModiOBl DopBrtment witli the army ordered to Turtey, tl . 

Sredeoeraor " Sir Jmncs McQrigpr, Burt, K.C.B., uiftde, v.liUe lie wu chief of tli« 
[edical Dep&rtincntof thenrmyiu tbc Peninsula, •openlcd eSons lo harcsn kmli«- 
laiiK eDrp«, similar to vtitt he mw in um with the Frent'li, attached to the SriliA 
force, but without succesa." 

t MiUiDgen's " Army Surgeon's Manual," p. 31. 

i rnspector-Generol Wm. PergUfaoii, irhoso long nnd Taried arror services in 
the Peaiusulo and other parts of the world between 1794 nnd 1817 (^vc ^mut wej^jbfi 
to Lis opioioa, in his " JVutiis and Kecollectiong of a Proftrs^iomU Life," itm 
recorded, " Our means of tranapartiDg sick iknd wounded have ever been defident 
" aud cruel, OS all uan testify who aCttnilcd the bullock cbtb of the Feninaola." 
Xiondon. 1843, p. 63. In Major-Gteneral Bell'l "Bough Notes bv an old SoliKw," 
LondoD, 18(17, the mamiec in which the tr&asporCBlioD of tlie wonadeU was eairinl 
on during the Peninsular War ia equally shown lo linre been eitremuly defective. 
- §- " O b» » rT«>iB B i OB the A e t tat M U 8tat»^ ^.m; InuMftwt: uitk ^.igf^t-flM 
for its improToment," by F. C. Cherry, Veterinary -Surgesn in llie Army. XondoB, 
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on liis cxporienc'i: iu tlic wars iii tlie Peuinsula. Holland, 
the Nethei'laiids, and othei- countriea. The object of tliis work 
was to suggest a itiuedy for what had been found to be defeutix-o 
in the orgauisattou of the Wati:on Train." Mr. Cheriy'a pluu was 
to substitute an establielimeut of geimral stall transport, tinder 
the aupeiiutendcnce uf a director of imJitary triinaport, who waa 
to be under the orders of the Quartormaster-GeneraL He also 
advocated the use of a peculiar dsscription of one-horse cart, 
invented by himself. These du-ts wero so arranged as to be 
fitted, either witliout spnnge for the convejange of oomraiBsariat 
and hospitfd stores, or with Bpriiigs for the conveyance of sick 
and wounded. One of Sir. Chfirry'a caiis was sent to Chatham 
for trial, and a cnmniittce ordered to make a report upon it. 
The eoastmction of this cart will also be more particillarly de- 
scribed in a future chapter. 

The experience of the British Legion, which was i-aised by 
Sir De Lacy Evans aikl others to assist Queen Isabella of Spiiin 
against the Carlists in 1835, added sumewhat to our knowledge 
of the quahties necessary for ambulance transport in European 
warfare. It also served tn test practically the efficiency of ■ 
Cherry's system of transport of wounded under the actiiat cii-- 
cumstances of campaigning, twelve of Cherry's cjirta having 
been employed with this force in the field. Sir Rutheriord 
Alcock, who acted as principal medical officer of the Legion, 
published in iy38 a volume of " Notes on the Medical History 
and Statistics of the British Legion iu Spain," and in this work 
discussed at some length the advantages and disadvantages he 
had observed in the construction of Cheny's carts. He also made 
suggestions as to the best method €jf nipidly withdmwing 
wounded from the scene of action to the iijst line of surgical 
assistance, and of afterwards conveying them to the field 
hospitals. Some of the improvements wbich were effected in 
the system of ambulance ti-ansport in the course of the Ciiiuean 
■\far, and which still form part of the authorised system of the 
present day, accord with tlie plan rucommended in this work. 

The outbreak of the Crimean War in 1*<54 found this country 
with not even the nucleus of an ambulance transport establish- 
Qieut iu existence. Both conveyances and drivers had, how- 
ever, to lie procured without delay. Accordingly a Hospital 
Conveyance Corpsf in some respects resembling llie Boyal 
Wagon Train as it existed at the latter part of the Peninsular 
War, when moat of the wagons under its charge were spring 
'agous for the use ot the sick and wounded, was hastily 
■med for the occasion. The Director-General of the Army 
idical Uepartmont, Sir Anchew Smith, had advised that 
sble-bodied soldiers should he selected for sernce in this 
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* Tbu BoTftl WAgOD Train irna broken up in Ihcr ymr 1833. 
. t ForshiBtont of tltr corpa ife p. 1&4 ot ~ Appvniiii to the Ueiiort al tlio 
' CDmiuiiiion of luquir; into tlie Supplici of the Britiali ixvaj in tbe CiimeB." 
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corps; but objections were made to taking fi*om the ranks 
effective fighting men, and military pensioners were therefore 
employed insteacl. The corps was under the orders of a captain 
as commanding ofRcer, havmg an adjutant-quartermaster as an 
assistant. At the same time a brigade of hospital conveyance^ 
vehicles* was formed under the direction of the Quartermaster- 
General, by Lieutenant-Colonel TuUoch, R.A., and the eminent 
Peninsular surgeon Mr. Guthrie. This brigade was despatched 
to the expeditionaryarmyin the East. Itconsisted of twenty carts, 
each drawn by two horses, live store wagons, each drawn by 
four horses, one forge cart, and one portable forge, each drawn 
by two horses. Ten of the carts were made each to carry sixteen 
persons sitting inside ; and ten others to carry two men lyin^ ou 
stretchers, nine men sitting before and behind, while a twelfth 
might be added lying on a stretcher slung from the roof. 'I he 
store wagons were spring vehicles, and on occasions of necessity 
could be used for ambulance piu*poses and were each made to 
carry ten persons. This brigaae was calculated to be sufficient 
for two divisions of the army, and was sent complete in every 
way for duty in the field. 

Another brigade of hospital conveyance vehicles, of a 
different consti-uction, was at the same time despatched as 
additional means of transport of the sick and wounded with the 
army in the East. This brigade consisted of twenty spring wagons 
on four wheels for cariying men, and nine Flanders wagons for 
carrying hospital stores. These vehicles were built according 
to plans recommended by Sir Andrew Smith. The spring 
wagons were each capable of carrying six slightly wouudeo 
men sitting, and four badJy wounded Ij'ing. The Flanders 
wagons, though intended for the carriage of bedding and other 
stores for the field hospitals, were built with springs and could 
also be used in case of necessity for can-jdng wounded. In 
the same way, the spring wagons were so built, that the parts 
on which the wounded were to be placed could be removed ; 
they then became available for supplying any deficiency that 
might exist in the means of transporting stores. 

It will appear strange that the War Department should des- 
patch at the same time vehicles very differently constructed, 
yet intended for precisely the same purposes, for sei'vice with 
the army under the command of Lord Raglan. But the expla* 
nation is sufficiently given in a circular memorandum signed bjr 
the Director-General,! who makes it clear that they were 
intended not only to meet the immediate necessities of the 
war, but also to test practically the respective merits of the 



* For a description of this brigade tee a pamphlet published on the subject in 
1854, entitled " Some Account of the Brigade of llospital Conveyance Carta, kc^ 
*' formed on ImproTements suggested hj Lieut.-Coi. Tulloh, B.A., and Mr. 
«« Guthrie." 

t Departmental memorandum, dated Armj Medical I>epartment, 13 St. Jamea'a 
Pbce, 20th Jane, 1864, bjr Director- General Sir Andrew timith, on the lubjeot of 
the carta and wagoni Mnt to the Crimea. 
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different forms of vehicles. A brief quotatioD from the memo- Chap. U- 

raudiim refened to will afford a full jufitification of tJie course 

puiBued : — " Special atteution," writen the Director-Geueral, " is 
" requested to the ca.i'ts and wagoii» which have beeu fiirniBhed 
"for the conveyance of sick and wouuded. No doubt many 
"defects will be discovered iu both; therefore the medical 
" officers serving with tlie army will, in all prfibability, have an 
" opportunity oi" improving upon appliauces that are known 
"■ tneoretieally only to the British army, though ptactically to the 
"French since 1792, when a supply of light wagons, accom- 
" panied by a corps of disciplined attendants. wa» sent into the 
'• field on the recommendation of thu late renowned Baron Larrey 
" But notwithstanding tlie French have used so long what we are 
" now only beginning to employ, still there is reason to believe 
" much must yet be effected before we shall be able to consider 
"the object in view to have beeu satisfactorily attained. 

" Medical officere will therefore be pleased to report, through 
■"the Inspector-General tff Hospitals, wnateVer defects they may 
"discover in the vehicles which have now been supplied, and also 
"to suggest whatever alterations, adiUtionH, Sue, tncymay think 
"calculated to make them more suitable and efficient." 

The organization of the Hospital Conveyance Corps soon F«ilure of 
broke down, as might well have been anticipated. The duties J}** Hpsp'tn* 
rf the men comprised both what have been before described as co™f *'"* 
tile duties of the " bmncardiers " organized in the French army 
\y Baron Percj". and those of the soldiers of the *' ambulance 
volante " of Baron Laney. They were, in case of action,' " to 
" carry the wounded as soon as possible from the field of battle 
" to tlie nearest eligible place of safety ;" to supply the general 
hospitals, if possible, with nou-eommissioned officers and 
orderlies, so as to prevent the necessity for efficient soldiers 
being taken from f heir regiments for these services : to take care 
of the carts and horses necessary for the conveyance of the sick 
and wounded ; and to furnish servant* for the officein of the 
general medical staff of the army. 

This establishment failed owing to the total want of training 
of the men of the corps for such varied service; tiO their not 
having been accustomed to work together; to their loss of 
activity from age, and then- general druukeu and disorderly 
habits ; partly atso to over-weight and other imperfections which 
were found to exist in some of the conveyances, and lastly, to 
absence of the necessary tools and of skilled workmen in the 
corps for repairing ordinary damages at the time of tlieir occur- 
rence, for want of which a caiTiage was often rendered useless 
by an accident of the most trifling character. Keither the men 
nor the conveyances of the Hospital Conveyance Corps were 
mach Ginployed in the Crimea itself. None of the carriages 
moved with the army to Sebastopol, and those which were 

1 landed at a later date, subsequently to the opening of the siugo 
* See the pamphlet before quoted by Lieut.-Col. TuUooh, R.A., oudUr. QutUri^ 
(6107J D 
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operations, were quickly rendered iisuleaa by the state of the 
roads, aB well as by the causes before meutioned. 

On the occasion of the Ciiniean wav sufficient time elapsed 
before hostilities actually corameuced, and the war was suffi- 
ciently prolonged to admit of the ambulance arrangeTnenta being 
altered, fresli ineii being eurolled, and a new syBtcm organized. 
Had the army been put early iu movement, and the campaign 
rapidly conducted, no regular means of transporting the sock 
and wounded would have Lecu available, owing to tJiis coUapee 
of the Hospital Conveyance Corps. 

FiX)m the time tJiat the Hospital Conveyance Corps broke 
down, the removal of the sick and wounded and the conveyance 
of medicines and medical comforts depended on the Land 
Transport Corps. Originally the duties connected with tiie 
transpoi-t and supply of the army had been porfoi-med )ny one 
body, viz., the Cumraiseariat Department, though without any 
organized train of vehicles or trained drivers ; but during thw 
campaign the two dutiea ivere separated, and the whole of the 
organized transport service was placeil in the ch;irge of com- 
batant ofEcera under the orders of a distinct head, called the 
Direct or- General of Transport. 

In the beginning of 1857 the Land Transport Corps 
wasi re-organized, and a still more military character 
given to it, it being in many respects assimilated to a: 
cavahy corps. It then received the name of the Militaiy 
Train. The organized transport for the sick, as well as that 
for the warlike stores and supplies immediately accompanymg 
the anny, was placed under its charge. The Military Train 
had, among its other duties, that of providing the wheeled con- 
veyances and all transport animals for the ambulance moult 
hospital purposes of the aruiy, as well as the non-ctiramisaionecfr 
officers nad drivers in charge of them. Thus, one of the {tmo- 
tions of the Hospital Conveyance Corps devt>lved upon tba 
Military Train ; its other functions, viz., those of conveyance oS 
the wounded from the field of battle on stretcliors, and of 
attending to the sick and wounded in the hospitals, remfuned 
to be provided for in other ways. 

After the Hospital Conveyance Coi-ps was disbanded, the 
ambulance duties, as well as the nursing in the intennedinto 
and general hospitals in rear, were entirely perffirmed, aa therf 
had always been prior to the institutittn of that corps, hy 
soldiers taken from the ranks of tim regiments of the snaj, 
Now the " hospital orderly " system, although in individual cases 
often providing most kind and considerate nurses, men who felt 
as comrades as Avell as acted from motives of a conscien- 
tious discharge of duty, was generally acknowledged to be, a* 
a whole, faulty and inefficient. On the one hand, the 0(»B- 
maudiug officer was deprived by it of a number of men Jrnm- 
the ranks of his fighting force, and the worst of it was that, like 
more his force was weakened by wounds or sickness, the more 
it was still iurther weakened by the abstraction of the men who 
were taken from the ranks to attend upon them. Atthe geatsteX 
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"tospitale iii i-ear, soldiere who had recovered from gicknvSB or Oaxr. TL 
Kligot wounds were detained to act as hospital atteiidaiita, "Kha, ~~' 
under other arrangements, might bavi: beau sont back into the 
field to increase the fighting etrco^th of the anny. The evil 
was fiirther increased by the extra labour which was thus 
thrown npon those who remaint-d at tJieir reg»i!nr duty in the 
ranks. On tlm otlier hand, the sorgooD too otten fiiuad hit* 
hospital attendants deficient in ^oee quahtiea of ititclligence, 
^ tenderness, and activity wliich are eesential for the weli-doing 
and comfort of tlie patients. Ab Sir G. Ballingall ha« remarked,* 
•' It is not indeed to be expected that commanding otficera of 
*■ reg^ente, upon whom the. enrgeon is dependent for this kind 
" of assistance, should be difrposed to part with that description 
" of men best qualified for the duties we have in view. The 
*' numlx'r of men often withdrawn from the ranks by duties of 
■* fatigue, and casualties incident to tho service, is materially 
" increased by the number necessarily emphiyed in attendance 
*' upon the sick, an attendance which should not be left to be 
** provided for <in tlie apm- of the moment, but should bo estab- 
■■ lished and organized on a Uberat scale." 

To obviate the e^-ils which were experienced in the working 
of this system, the Medical Staff Corps, consjgting of nine The Orsi 
companies, each company being 78 strong, was organized in Moili™] 
June, 185S,t "to be employed in auy way that may be required Staff Corpa. 
" in the performance ot: hospital duties." Each company wae 
calculated for attendance in a hospital of 500 patients. The 
duties of this corps included not only those which belonged 
more paiticularly to the Medical Department, such as the 
Buperintendence of wai-ds and the d'lties in tho wards, but also 
ihose which were alterwards transferred to the Purveyor's 
Department, such as the charge and issuing of stores, the cooking, 
washing, and all other non-professional nccnpations appertaining 
to honiital service. The men of the coi-ps were, as regards 
their distribution, under the Dh-ector-Geueral of the Army 
Medical Department, and were detailed by him or his officers for 
the different hcspital duties. The corps ^VHB placed generally 
under a mihtary officer at Chatham, and locally under the imm^ 
diate orders of the I'nrvevor, and the men were only under 
Wie general supervision and control of the senior medical officer 
of each hospital There was, moreover, scaicely any military 
feature in their organizaciou. The larger proportion of the 
men who were enlisted into it came directiy from civil employ- 
meutH, without any of tlie previous drill and training in ihscip- 
line to which all soldien; are subjected. No provision wjis made 
Aat the orderlies of the corps should be employed in field 
duties. The men «'ere liable to be discharged from the Bcrvice 
At any time the authorities might think lit, and without any 
claim to pension until after a service of \5 years, in Septerabei' 



■ " Outline* of MUiUrj gurgery." Edinbui-gli, 1838, p. 87. 
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of the same year a second warrant was published,* increasing 
the strength of the corps to 10 companies, and the strength 
of each company from 87 to 120 men. By this warrant an 
attempt at a military character seemed to be given to the corps, 
for it ruled that every man enlisted into it was ** liable to oe 
'* sentenced for misconduct by court-martial to be reduced to 
" the ranks of the army and to be sent to any regiment of the 
" line, to serve therein with the nink and pay of a private 
" sentinel." Practically it was found, however, that this provi- 
sion could not be carried out, on account of the majority of 
the men not having been previously " enUsted for general 
service " or into any regiment of the army. 

The Medical Staff Corps as thus organized did not prove 
satisfactory. In a somewhat doubtful and anomalous position 
in respect to their relations with the combatant authorities, and 
acting, as the men of the corps for the most part did, in hoBpitals 
under medical officers who were not invested with military 
authority, and had no power of awarding punishment for 
offeaces ; being, in a considerable proportion of their numbers, 
im drilled and untrained in the strict requirements of discipline, 
and this not only as regarded the men of the corps, but also the 
stewards and wardmasters under whose supervision they imme- 
diately performed their duties, and who, though having the 
relative rank of non-commissioned officers, neither wore the 
ordinary distinctions of those ranks on their uniforms nor had 
corresponding powers of command ; it is hardly to be wondered 
at that the niles for the conduct of military hospitals were 
constantly infringed, and that absence from duty, insubordi- 
nation, and drunkenness on their parf were frequent sources 
of ne<:;lect of the sick and vexation and trouble to all con- 
cerned. 

In consequence of these difficulties and in-egularities the 
Medical Staff Corps was disbanded, and by a Royal WaiTant 
dated 1st August, 1857, a new corps of attendants for military 
hospitals was organized in its stead, uuder the name of the 
Army Hospital Corps. To this departmental corps a com- 
pletely military constitution was given. Its ranks were ordered 
to be filled, as a general rule, by soldiers volunteering from the 
combatant ranks after a certain length of service in them. At 
lea«t two years' regimental service was to be insisted upon 
under ordinary circumstances, and men who had less regi- 
mental service were only to be allowed to join it as excep- 
tional cases, on account of some particular qualifications and by 
special authority of the Secretary of State for War. The 
volimteers were moreover required to be men of good character, 
to be recommended by their commanding officers, and were not 
to be transferred to the Army Hospital Corps until after a period 
not exceeding three months passed on probation in an hospital. 
It was also provided that misconduct or incapacity after transfer 



• Royal Warrant, No. 157,717/145, September 20tb, 1866. 
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to the corps, would render tbein liable to be re-transfpireJ to CHip. IT, 
the fjghtmg ranks by proper authority. The ranks of the 7^ 
corps were assimilated to those of the liae, the non-cominis- ojl^ii'^-m 
soued officei-s and men being designated sergeant-majors, ^^ 
sergeants, and privates, instead of stewards, wardm asters, 
cr-oks, barbers, and orderlies, as was the case in the iiM Medical 
Staff CorpH. The nou-coDimissioned officers took rank with 
the nou-commisRioiied officers of other corps, wore the 
same distinctions on their unifoniis. and both they and the 
pnvates were made subject to all the rntes and regulations 
affecting the rest of the army, with the exceptions of a few 
points having rtference to their particular duties, rates of pay, 
and pension. In this waiTant it waa expressly defined that, m Duti.- 
addition to the performance of all hospital duties, the non-com- on field 
missioned officers and privates of the corps "when on duty^vith «■■"""■■ 
" an anny in the field will be hable to be attached to the 
" ambulances, and to attend on the wounded, carrying them 
" off' the field, and performing any such Hke duties." 

The AjTny Hospital Corps imderwent from time to Ch»ng«« ia tbi 
time important modifications in its organization, without •'on'titution 
altering t!ie essential principles on which the ci>rps was consti- Hoipital' 
tuted. Some of these changes were made in accordance ^vith Corp*. 
the recommendations of a committee appointed by the Secretary 
of State for War in the year 1860," to consider and report upon 
the working of Ihe regulations as tliey then existed, and to 
suggest such amendments as might appear calculated to increase 
the efficiency of the corps. At the time the coi-ps was originally 
constituted it was intended to supply trained and efficient 
attendants not only for "general "hut also for the "regimental" 
liospitals of the army. But after a time it was found unequal 
to accomplish this end from deficiency of numbers; and, for 
certain reasons, even had the eatablinhment been inadequate, 
it had come to be believed that such an admixture of the 
general and regimental system would not work smoothly and 
efficiently over tlio wide area which such a mixed service would 
cause the men to be distributed. The principle of attaching 
Don -commissioned officers and n>en of another corps to regi- 
ments for hospital duty was very unsatisfactory to the com- 
tnanding officers, medical officei-s, and patients of regiments ; 
while the men of the Array Hospital Corps themselves disliked 
"being separated so completely from the officers of their own 
-corps, to whom they had to look for the advancement of their 
|,5nterests, and upon whom they had to depend for the rewards 
of good conduct and efficiency. For these and other reasons 
the committee were led to recommend that the attempt to draw 
"the entire supply of attendants for service in all military 
iltospitals, incluihng regimental hospitals, from the Army 

* Ste " Bcport of a Cammiltco osacnibled bj order of tho lUghl. Honourable tba 
■j8«cret«i7 of Stste for War, dated Wsr Office, 26t1i NoTember, 1860, So. 20/Hoi- 
\ total Corps, ic./106. Colonel Cbrk KfnnMl;, C.B., CommanrlBnt Military Tnun, 

[freiudent." ( rhi* rpport contBina Draugbt ReguUtioDB for all raaki of boJl tha 

■ llodicttl and Punejiiig branche* of the Army Haspitul Corps.) 
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Hospital Corps should be discoBtiniied, and that the duties of 
the meu of this corps should be confined to sei'vice in the 
general, depot, and field hospitals of the army. The hospital 
attendants for regimental hospitals, the con:mittee recommended, 
should as before be taken from the ranks of the regiments them- 
selves. They advised that they should continue to fonn an 
integral part of the regiments to wliich they belonged, and 
should wear the same uniform as the other soldiers, with cei'tain 
distinctive badges, but that they should in all cases be supernu- 
merary to the combatant establislnnent of the corps, and. indeed^ 
should bo unarmed, except with a sword for self defence. 
These recommeudations were approved and embodied in a 
warrant dated 27th September, 1861. This warrant also so 
far reconstituted the Army Hospital Coi-ps that it divided it into 
two l)ranclies with distinct duties and regulations, one for the 
Medical, the other for the Purveyor's department, the former 
being placed under the dnection, so far as regarded distribution, 
of the Director-deneral of the Army Medical Department, the 
latter under the direction of the Purveyor-in-Chief. It also 
provided that sergeants in the medical branch, on passing a 
certain examination, might be employed in dispensing medicines^ 
and that, like all others in the corps who were employed in any 
responsible capacity beyond the general duties in which the 
men were habitually employed, these sergeant-dispensers> or 
Compounders, as they were and are still called, should receive 
additional pay. Under this system, therefore, the hospital 
attendants of the British Army consisted of two di\nsions 
corresponding with the two principal classes of hospitals then 
in vogue, viz., regimental hospital attendants and general 
hospital attendants. The former consisted of sergeants and 
privates who were told oli' by the commanding officer for duty 
in the regimental hospital, while the latter were drawn 
from the Army Hospital Corps ; the medical and pm*veying 
duties being performed by distinct branches of this corps^ 
From the date of this warrant until 1873 no essential 
change was made hi the constitution of the Army Hospital 
Corjjs, bnt regulations were from time to time framed to secure 
a better educated class of men, as well as to ensure their training 
in hospital duties, and in the use of stretchers and other field 
medical equipment after they had joined the coi-ps. 

By Royal Wan-aut, dated 12th November, 18G9 (Army- 
CircuJars, CI. 1, of 1870), the various departments, deahng with 
the supply and transport services of the army, were consolidated 
into one department, designated the Control Department. 
The officers of the Purveyors Department, which, by Royal 
WaiTant of 24th December, 1860, had been reconstituted and 
greatly extended for duties connected with hospital supplies, 
were with the officers of the then existing Commissariat, 
Military Store, and BaiTack Departments, merged in this huge 
new department. On the same date another Warrant (Army 
Cin^ular, ('1. 2 of 1870) appi^ared, abohshing the Militaiy Train 
refeiTcd to at page 34^ and creating in its stead a special corps- 
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for duty in conuection with the transport aud eimiily ec-rvit-ee f)i" 
tile army, styled the Army Service Ciirjin. Tliia corps wac 
phiced under thecomnmod of officers of the Cdntrol Department, 
and -waB in the first instance formed of vohmteerB from the 
Military Train, Commissariat Staff Corps. MJIitnry Store Staff 
Corps, and from Iht- Purveyor's branch of the Army Hoapital 
Corps, ail of which from thjs date ceased to exist. Thus, the 
doty of supplying the trauBport required by the Medical 
Department, which has hitherto devolved on the Milit^iry Train, 
fell to the Anny Service Corps. 

In 1873, the same War Minister, Mr. Cardwell, afterwards 
Visoount Canlwell, who not only had created the Control 
Department, hut had succeeded in abolishing the jmrchase of 
ComniisaouH in the army, now introduced a radicnl ehange iu 
the constitution of the Aledical Department. 

Thia department, under the Royal Warrant of 1st October, 
1858, consisted of regimental and staff medical officers, Imt on 
the let March. 1873 (Army Circular, CI. 22, ..f 1873). a Royal 
Warrant introduced what was called the fnification Scheme, 
placing the medical officers in one staff or department, and 
sbolishiiig the regimental medical system. 

Another Warrant uf the same date (Army Circulars, CI. 23, 
of 1878) organised the Army Hospital Corps "for extended 
duties in connection with the hospital service, ' and the strength 
of the corps was iiicreased from 671 to 1,088 non-commiseioucd 
■officere and men. This Warrant created two ranks of officers in 
i!be corps, '• Cajitain of orderhes " and '* Lientfuant of orderlies," 
tirho wei-e given the relative rank in the nnny ol" Captain and 
ijioutfuiant respectively. The ranks of thifse ntticers were, in the 
first place, filled by the appointment as Captains of Orderlies of 
ihe " Quartermaster and Adjutant of the Array Hospital Coi-ps '' 
at Netloy, the "Captain of Orderlies" at the Herbert Hospital, 
Woolwich, anil six of the more senior Apothecaries, who, imder 
ihe provision of tiie Warrant, vohmteered for service in the re- 
Boustnicted coi-ps. 

Three Apothecaiies were appointed Lieutenants of Orderlies, 
and the remaining appointments in the grade of Lieutenant of 
©rderliee, as well aa all future vacancies, were filled by 
■election fi-om the uon-commiesioned officers of the coips. 
J'rom this date no more appointments in the rank of 
"jVpothecaiy to the Forces," which bad been created luider a 
Jtoyal Warrant, dated 23rd October, 1854. were made. 

On the tith .March, 1873, a Bpeeial Anny Circular (CL 44 of 
1873) was published, directing that in future, mihtary noepitalfi 
abonld be organized and administered either as general hospitals, 
fitatiou hospitals, or field hospitals, and regimental bospitals 
then ceased to exist. 

It was laid down that these hosi>ital8 were to be administered 
by the ofticorB of the Army Meaical Department under the 
supreme authority of the Governor or C'ummandaut of tlie 
hospital, or of the General or other officer in command of the 
This cn-colar dso directed that the Army Hospital 
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Chap. II. Corps should perform all subordinate hospital duties under the 
officers of the Medical Department, and that the duties hitherto 

Serformed by the Purveyor's Department should, in future, be 
istributed, according to certain defined principles, between the 
Medical, Control, and Royal Engineer departments respectively. 
Command of The next great change which was maae in the administration 

-Ajpmy of the medical service was the granting to medical officers, 

^SS^ento under Royal Warrant, 14th August, 1877 (Army Circular, CI. 125, 
theMSucal of 1877), authority to command the officers, non-commissioned 
OfBcere. officers and men of the Army Hospital Corps, and also all 

patients in miUtary hospitals, as well as soldiers attached 
thereto for hospital duty. Thus the command of the Army 
Hospital Corps was transferred from the Officers of Orderlies to 
the Medical Officers, and the former were relegated to the 
performance of duties in connection with pay, clothing, equip- 
ment, and hospital supplies. 

When the Royal Warrant, for Pay and Promotion, of 
Captains and 25th June, 1881 appeared, the Captains and Lieutenants of 
Lieutenants Orderlies found their designation changed into that of Hospital 
^i?^^itl Quartermaster of the Army Hospital Corps, but by Royal 
Sw "^ Warrant of 22nd February, 1882 (Army Circulars, CI. 37, of 1882) 

this designation was modified to Quartermaster Army Hospital 

Corps, and eventually these officers were so gazetted with effect 

from Ist July, 1881, and placed on the same footing as regards 

pay and retiring allowances as the Quartermasters of infantry. 

The present On 20tli September, 1884, another Royal Warrant * (Army 

M^^ Sti^ Circulars, CI. 182, of 1884) was signed by the Queen, which 

Staff Corps, dii'ected that the officers of the Army Medical Department and 

the Quartermasters of the Army Hospital Corps should, from 
that date, be designated the Medical Staff, and the warrant 
officers, non-commissioned officers and men of the Army 
Hospital Corps should be designated the Medical Staff Corps* 
The orgaiiization then introduced still obtains. This Warrant 
also created the rank of first class staff-sergeant — equivalent to 
quarterinastor-sergeant in other branches of the service — and by 
it was abolished the intermediate grade of second corporal, 
which had existed in the Army Hospital Corps. 
Breaking up By Royal Warrant, dated 27th November, 1875 (Army 

rVi^rtmrnr^ arcular, CL 2, of 187G), the Control Department was abolished 
and divided into the Conuuissariat and Transport Depai-tment 
and the Ordnance Store Department, and by Royal WaiTant of 
31st January, 1880 (Army Circulars, CI. 52, of 1880), the former 
became the Conmiissariat and Transport Staff. By Royal War- 
rant of nth August, 1881 (Army Circulars, CI. 2U, of 1881) 
the Army Service Coi-ps was similarly divided into the '* Com- 
missariat and Transport Coi-ps" and the "Ordnance Store Corps." 
With Army Circulars, CI. 77, of 1877, tables had been pub- 
lished sliowin^, for the fiist time, the transpoii: required for the 
bearer coni])anies and field hospitals of an army cor|)s, which was 

• Til is Warrant was issued after the report of a Committee on Anny Hospital 
Serrices presided oyer by the Earl of Morley, 1883. 
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^lobe furnished by the Army Service Corps, aud in future regain- Obip. n. 
^feouB, until the date of the change noted in the next sentence, this 
anaport was suppHed by the Commissariat and Transport Coi-pe. 

By Royal Warrant, 11th December, 1888 (Array Order 3 of FormBtionof 

189), the Commissariat and Transport Staff was abolished, and J^^P™*^'';^ 

e Commissariat and Transport Corps was once more designated co™. 

li^e Anny Service Corps, the officers of the Commissariat and 

•Transport Staff being transferred to the new corps as its officers, 

■ And ceasing to be departmental officers. 

On this corps now devolves the duty of supplj-ing tiansport Present 
for the Medical Department, and it is laid down that the ''j»i«™of 
transport officer of the Army Service Corps is to take orders ™o,i,'Xd front 
from the Mr-dical Officer Commanding the bearer company or the Held. 
field hospital to which the transport is attached. In brief, the 
mode of transporting the wounded trom the battle-field to the 
rear according to the existing regulations may be summarised 
as follows. The bearer companies, assisted by trained stretcher- 
^ J bearers of the regiment or corps engaged, remove the wounded 
BHfrom the field to the collecting station, thence they are 
^■"Kemoved by wheeled transport to the dressing station, and after 
' ^iieir wounds have been dressed they are taken to the field 
hospitals in the ambulance carriage of the second line of Etssis- 
tauce. In mountain warfare, pack transport (cacolets and 
littera) is substituted for wheeled transport. 

The organization just described represents the final results of Trainbg of 
the successive changes which the Bntish medical aei-vice has g'j^jf^^^ 
undergone since the Crimean War. Great progrcBS has been made 
in the hospital administration of the army, and in organizing a 
system for the removal of the wounded from the field of battle. 
Inuch care is now bestowed on the training of the men of the 
Medical Stafl'Corps. Every recruit, or transfer from another corps 
to the Medical Staff Corps, undergoes a systematic course of 
instruction at the Ti-aining School at Alderahot. The course of 
instruction which he there receives is calculated to fit hira for 
the practical duties which are required of him in hospitals and 
in the field. He is taught how to tend sick nieu, to apply 
-dressings, to administer medicine, to clean the wards of a 
hospital, and, in addition, he is put through a very iustnictive 
course of ambulance drill. Whou the recruit has completed his 
course at the Training School, he is drafted into one of the 
larger hospitals, there to be taught the practical duties of a 

tCBck attendant. The establishment ot the corps is now 2,39ri of 
^1 ranks, and in consequence of the introduction of the short 
•Brvice system, there is also a very large and evei'-increasing 
>ieeerve of trained men, whose services can be demanded when 
oimergency arises. 
f' In addition to this corps, there Ls also a body of 1,200 non- Miliiin 
con ■ ■ ■ — ■ " " - ■ —.-.. 
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annually trained in the duties of the Medical Staff Corps, and Corpa, »ad 
Ijy Royal Warrant, dated lith Jime, 1891 (Army Order 140, of Militia ■ 
1891), the formfltion of a Militia Medical Staff Corps was MwlipUSuff 
.approved. This Corpa comprisos the ranks of Surgeoa- 
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LicutonaQt'Coloiiel, Suigeon-Majur, Smgeon-Captaiu, Sui^cn- 
Lieutenant, Sergeuit, Corporal, Bugler, and Pnvate. 

Anotlier large and impurtant auxiliaiy to tlie J^lodical Stafi 
CiJipB is fiuiiiaUed by tbt Volunteer Stivico. Ever since tho 
commencement of the Volmiteer movement, modic^l officeU 
Lave been attached to each Volunteer □oq>s, or battalion, but 
on 13th March, 188*} (Army Ohoniare, CI. .VJ, of 188(5) ^ 
Royal VVwirant was published, ■whiuh enacted that, with 
view to the fmther development of the inedioal i>r^anizati<M 
of the Volunteer force, a corps, to be designated the Volunteer 
Medical Staff Corpa, shonid be formed. This corps compiiBai 
the following ranks — 6 urgeon-Lioutenant-Colonel, ijiirgeo tt 
Major. 8urgeon-Captain, S urge un-Lieu tenant, Qitai'termaste^ 
lut and 2nd clase Btaff-riergoant, sergeaut-biigler, sergeant) 
cQrpoml, bu;^er, private. Like other Volunteer corps, '' " 
Volunteer Methcal Staff Coi-ps has a permanent Staff from : 
Regular ai-my, cousiHtiug of au adjutant, who in a Surgeoq 
(Japtairi of tho Medical Staff, an acting sergeant-major, at 
sergeaut-iuBtructars, who are nou-couimisstoned oiBt^m's of ti 
Jledical Staff Corps. Originally the Volunteer Medical Sti 
Corps consisted of only one division of four companies i 
London, the Officer ia command of which was designatec 
Surgecm-CommnudaDt, but is now styled Commandant. A 
prcBfiit there are in addition companJce in Edinburgb, Wont 
wiuli, ^laiichester, Maide-tone, Leeds, Aberdeen, Norwich, anoC 
Glanguw. 

Nothing has us vet been done to unite into a homogsneoQi 
body the regimental Volunteer medit^al otficere, mitoBs the a 
cnniBtHnce of their namee liaving been published fnr the In 
three years in the Army List, in a general seniority hst, beadi 
Volunteer Meilical Staff cmi be considered a step in this directiaqi 

It is worthy of ri:mai-k that the Oi-ganization of both ti| 
Militia Medical Staff Corps and the Volmiteer Medical Staj 
Corps is in advance of that of tie Meihual Staff Corps of tJii 
Itegidar Army, in bo far, that in the ^Uhtia and Volunteers, th 
Officers are a tiompoaent part of the corps, wherisaB in Hk 
Regul.'ir Service the Offioere belong to the Medical Sta^ an 
the Corps consists of only Ijie non-commissioned ranks. Ih 
amalgamation of OfGc^TH and men into a corps was recoin 
mt'nded by Lord Morloy's Committeo in 188H, and has euMi 
l>een strongly advocated Ly many Meilieai OtEcers, as well a 
by some of the most distinguished members of tlie civil .pen 
feflsiou, in the discuHnon wbich preceded the issue of the Roja 
Warrant of 7th August, 1891 (Army Owlor 1«7 ot 1891), wiki^^ 
"altered iu some reepectB the desiguationt; itf the depiirtmeid 
ranks " of ihe Medical Staff. It is not ton much to say that tl 
develc^Mnent, which would conduce so greatly to ethcienc^, ia 
only a mutter of time. 

By Royal Warrant, dated IKth Febmiuy, 18H8 (Army 
56, of 1^H»). ameuded by Royal Warrant of 14th December, 1891, 
(Army Order 1 of 1892) an Army Medical Reserve of Officers Ti 
eatabii^ed. la the Saoetary of State's instructious oa i 
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Warrant, it was laid down tfuit medical officei^ of tbe Militia, Cm*p, II, 
Yeonittniy, slid V'olunt tea's, on electing to join this reserve, 
sliuuld niidortakc to perform aimy duties at home, at the rates 
of remuiieratiou laid down for civilian medical practitionerB 
in iho Pay Wumiiit, and that officers of the .\rniT Medical 
Reserve would have a prior claim to employment in the dietriot 
in which tliey reside to other medical officers of the auxiliary 
forces, or to civilian medical practitioners. Ae an inducement to 
medical oiBcurs of the Militia, Yeomanry, and Vulnnteere to join 
this rfcservo. the Warrant proraiees that nfficers of the Army 
Medical Ke8er\-e ehall be grvfin the rank of Snrf;f on-Major on 
oomplfetiun of twelve years' eerrice from the date of their first 
appointment to tlie anxiliniy forces, iind al»" liiiit honoi-ary 
aseistunt Kmgeona of VolanteerB pemiitte<l to juin the reseiTo 
shall be granted the rank of Sui^on-Lien tenant therein. 

Following the organization of the Volunteer Bervice into Volianwr 
brigades in 1K«8, a Brigade-Sui^eou-Lieuteiiant-Colonel has Bng»da 
been appoinied on the staff of each Brieadiei'-Generiil, who is °'"P*'"- 
rt'Bponsible to the Director-General, tnroujrh llie Principal 
Medica! Officer of the di%'iition, and has under his orders the rejri- 
meutal Medical Officers of the aerenil corps forming the brigade. 

Under this sj'stem also brigade bearer companies have been Volunteer 
formed. Thesearecomposedofmentakenfromtliefighting ranks, Brigudo 
and they are only ti-ained in ambulance work at% a secondary °'^"'' . 
duty, a plan which seems to have all the disadxantagi^B of the '■'*""i"""^*" 
old army syrtem, wliich the formation of a special corpe wiis 
intended to do away with. 

Skctiox III. — KsisTiXG Ambclaxce Traxsport Arbasgksients 

IN OTHEE -YrMIES." 
In order that we may be able t» add to the efficieney of 
our ambulance system by utilizing the experience of other 
nations, it is useful to take a glance at the existing ambulance 
arrangements, especially those which relate to the transport of 
the woiinded, in the armieB of some other conntrieB. It will 
be seen that the organization differs very materially in some 
of tliem. both as regards the constitution of the personnel 
by whom the transport is carried out, and the duties and 
responsibilities of the medical department in superistend- 
ii'g the profeBsional duties connected with this service, as 
well aa in die material by which the conveyance of the 
wonnded is effected. Special pecnharities as reg-ards this last 
division oi' the service, the particular constniction of the 
truwport material, wliether stretchers, mule or wheeled con- 
veyances, will be more particularly Qolioed when the convey- 
aaxxB thenjBclves are described. Onlv the general features of 
the sj'stem on which the transport and other ambulance duties 
are carried out by other nations will be described in the following 
reniarke. 

■ The ilelftili ooDtainrd in Ihic MctioD u« for the mott part derived from the 
\Ata ediliont ottlir " Annrd Strvngtb " of the larioiu couQtriei, prepared Ear tlio 
iMtallignKe DrpBrtment of Ihe War Office, ftnd Lord Uoriej'c Committee, 1S6S. 
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French Army. — The orgaiiization of the aiobiiiance eervioe 
ill the Frenoh army so far ax refers to the cave and transport 
of the wounded in the field was foinnerly as follows: — Young 
Boldiore of the annual contingent, and steady soldiers selectea _ 
from the men in the ranks, robust iu frame and intelligent, ^vert 
trained by medical officei-s to act as attendants and earn 
of the wounded. These soldiers were designated "soldi 
infiiTiiiers." Their duty was to collect and remove the wounded 
from the field nf battle under the direction of the officers uf 
administration of the hospital service, and under the surveil- 
lance of the deputy military intendants. The stretchers for._ 
carrying the wounded formed part of the contents of the fief " 
hospital store wagons (caissons d'ambulance ). Seats an 
litters fixed on pack saddles borne by mules, with conducton 
were also proviiled for carrying the wounded from the field 
battle to the ambulances. These were supplied by the train ( 
the requisition of the intendance. When a soldier fell in ' 
ranks he was led or carried by the soldats iufii'miers to the r 
where the medical officers attached to the regiment to 'which 
he belonged, and attended to him. He >va8 then carried 
tp the provisional post where the re.gimontal ambulance 
was established, or else to the ambulance of the divisioiuj 
When the wounded were discharged fi-om the auibulances i 
the stationary hospitals in rear, the caiasous, or militaiy wagom 
were generally employed for the transport. 

Until the year 1882 the medical stafl" in the Frenol 
Army had nothing to do with the organisation or admiuu 
ti-ation of any of the tnaterial, transport or other, of i' 
ambulances or hospitals. The sui^eons only attended on i 
sick and wounded, and helped to train the infimiiere militai 
for the subordinate duties of attendance which devolve upoB.V 
tliem. The movements of the hospital staff, the transport' 
of the wounded fi'oin the field to the flying hospitals, and tiien 
to the stationary hospitals, and even the position and arrange* 
meuts of the first lines of surgical assistance, were all aiTanged- 
and directed by the superintending military officer (officier (' '' 
I'intendance militaires) and his subordinates. 

In that year the medical ofiicers were given command ( 
the Infirmiere, whilst the officiers d'iutendance still retainel 
control of the supplies. 

By the law of June 13, 1889, full control of the stores a 
of the money was given to the medical officers, thus giving | 
complete autonomy to the medical service of the French anny. i 

In the field the arrangements of the Service de Sant4ica| 
the care of the wounded m-e as follows : — 

There are first the regimental surgeons and soldats iuf 
who attend the wounded where they fall, and transport thea 
to the Poste de Secours, or collecting station, which is pla( 
under cover about 1,500 yards in rear of the position, t 
a reserve of bearers, who relieve the regimental bearers, and 
convey the wounded to the Station de Voitures, where pack and 
wheeled transport are stationed. By these means the wounded_ 
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are taken to tlie Ambulunces Divisionnairee, or flying lioBpitals, Chuf. IX 

which constitute the Bocond line of medical assistance, and are 

formed at selected positions during the progress of the battle. 
These ambulances have each medical and surgical provision 
for 100 men for six months, and the necessary transport ; but 
they are not equipped with tents, each shelter aa uiay be 
required being obtained or improvised on the spot. Here 
dressings are applied, and urgent operations performed. The 
personnel comprises 6 medical ofScera, 12 iuHrmiers do visite, 
and 113 infirniicrs d'exploitation. of whom 92 arc brancardiers, 
i.e., bearers. 'i"wo ambulances divisionnaires are allowed to each 
division of infantry ; a brigade of cavalry has one, and there 
is also one attached to the corps troops. 

The preceding arrangements i'onn part of the Service 
d'Avant as distinguished from the Service d'Arriere, to which 
the remainder of the medical arrangements in the field belong. 

The Service d'Arriere comprises the Hopitaux temporaire- 
ment immobilises, or advanced stationary hospitals, and the 
Hopitnl d'Evacuation, from which the patienls are sent to their 
own distntts. Kailways are lai-gely utilized in the transport of 
the wounded. 

Great pains are taken that the French infirmiers shall be Ambulsn™ 
well instructed, Their professional tuition is given to them at "("^^^"'k 
the Val de (irftee by the M^decin-en-chef and the surgeons Annj, 
under liis direction. The instruction is both theoretical and 
practical, and lasts two months. The firet month is devoted to 
explanations and extrcises in classes, the second is practical 
work in the wards of the hospital. Minute regulations are 
issued for their guidance. The infirmiers thus become very 
reliable aids to the Medical Department both in the home and 
field hospitals. The proportion of non-commissioned officers 
in the corps is large, there being one sergeant infirmier to six 
soldier infirmiers (infirmiers soldats), and one corporal infirmier 
to three soldier infirmiers. 

The medical establishments of the tenitorial army are 
trained in the spring, and in the autumn those of the active 
and reserve armies. The training lasts 10 days, and is complete 
and thorough. 

GerTTuin Army. — The organization for the transport of Aoibiilance 
the wounded from the field of action in the German Army t™nipurt 
embodies the experience gained in the wars of 18114 and ISfiH "J^G^raM 
and in the war with Franco in 1870. The plan of medical Army, 
assistance witli troops in the field is almost identical with that 
now in force in our o^vn army, and comprises a regimental aid, 
bearer companies aud field hospitals, with hospitals on the lines 
of commuoications, as well as organised ambulance trains for 
the conveyance of the sick and wounded back to the homo 
boBpitale. 

Each battalion of infautrj-, of four companies, has two 
medical officers attached, with one hospital assistant to each 
company. Two men per company are trained as stretcher- 
bearers, and a medical store wagon ia included in the regimeuta.1 
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transport, A regiment of caralrj' has tlireo medical ofGceTB 
and tour hospital aHBi'staiits — one per squadron — and iw medical 
store wagon. The field artillery has two meth'tal officers to 
each Ablheitunff of tliree or four batteries and a hospital 
asflistant to each battery: the gHniKon artillery, two meoic^ 
olBcars in a battivlion of four compaiiitis and ii hospital assistant 
to each company. The pioneers have a medical officer and a 
hospital assistant with each field company. 

This regimental aid forms the first line uf medical assistance 
in the field. 

The second line consists of the bearer companies, of whiti 
there are three to each army coi-ps of about 36,000 men in two 
divisions. 

One bearer company of each army coi-pa is permanently 
attached Ui each di\^sion, and the remaining one is kept at tiie 
disposal of the corps commander, and is attached to the fidd 
artillery. 

The bearer companies form part of the military train of the 
anny corps, and each cousists of 7 medical officers with 16 
hospital assistants and 1(56 stretcher-bearers, 'llie company 
has 8 ambidance wagons, which carry 2 severely or 3 sligh^y 
woonded men, 2 medical store wagfins and 2 baggage wagons, 
each drawn by 2 horses. There are 56 strftc-hers with each 
company.ofwlncheachambnlance wagon carries five. Two tenta 
for the dressing statifin are carried m each baggage wagon. 
OtScers, undcr-officers, and men of the train are attacued to tiie 
bearer company for transport pui'pnses. 

Each company can ne divided into two sections, eadx 
ooniptete in itself. 

The bearer company follows tlie troops into action, and tfae 
diTiHional cnmmand3r decides whether one or both sectaons 
ohall fonn dressing stations. 

When the action begins the ambulance wagons and bearen 
of the conipmy work between the minor field dicsemg statjons, 
established by the medical officera of regiments, and the 
central dressing station formed by the bearer company, 
the bearers of the bearer company and those of rt- 
search the field for wounded. 

After their wounds ai-e dressed, the severely wounded ace 
sent to the nearest field hosiJital in requisitioned wagons, the 
slightly wounded proceeding there in detachments on foot. 

I'he field hospitals form the third line of medical aseistaQce, 
An armv corps has 12 field hospitals, providing for 200 patieoits 
each. The personnel of each field hospital consists of 5 medicd 
officei-s, 4 officials (apothecar;', accountant, &c.), and 47 non- 
comraisaioned officers and men, inclu{^ig !) hospital assiatuits 
and 12 sick attendants with 14 transport non-commiBmoned 
officers and driveiu The hoajiital may be divided into two 
sections. The field hospitals receive the wounded from the 
dreseing stations of the bearer companies, and as soon as poa- 
aible evacuate their sick and follow the troops ; those patientB 
who are imfit to travel to the rear, when the field nospitsl 
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taereR, are taken over hy an pennanent war hospital foriitc-d cm CsiF. H. 
the spot. 

Hobpitals are estabtisbed on the lines of oommmiieatiou ^^^"^^1^ 
onda: tfio supervision of the Surgeon-Geueral of the " iiiBpeo- oftheOviiDM 
tion" (the line of advance of the army), and in each inspection 
there is a committee for the transport of the sick and wouniled, 
coneistiug of 7 medical ofGcera, ti noBpital assistaiittf, and tl sick 
attcmlants. 

In each "inspection" also there \a a hospital store depot 
with 2 officers, 12 otiicials and 12 under^^fEcera, with a trans- 
port column of 20 carriages, with 2 midar-otiicera, 20 train 
drivors, and 42 lioi-scs. 

Tlic men composing the bearer companies do not perform 
the duties of hospital attendants in time of peace ; tltey are 
taken from the reserve, selected men of which are trained 
for 14 days each year with the other reaei-ve men of the 
army. 

EveiT year, two men of good conduct in their second year of 
■n^ce irom each company of infantry and rifles, and one iinder- 
oflScerof each battalion, are selected foracourHe of instruction as 
■treteher-bearers. The course includes anatomy, first aid. and 
tiretcher di'ill, and lasts from January to March, with about 
three lectures or drills a week. 

If in a garrist.'n whei-e there are several battahons, the 
mstruction is given by a surgeon and two aasistant-surgeona 
' aalected by authority for the purpose. If only one battalion ia 
present the battalion medical ufUcer is the instructor. In the 
mcmth ol May all the inatmcted hearers of a diviwion, sonn- 250 
in nunil>er, ai-e concentrated at tho head-quarters of the 
{Bvision for ten days; during this time they are drilled 
together in practical exercises as beavei-n, and in tlie estab- 
lishment and orgimisation of dressing stations. These men 
fcnn in war the regimental stretcher-bearers. 

Each company, squadron and batter}- has also one hospital 
assistant, wliot^e duties are to assist the regimental m<>dical 
officers in the hospitals. They are chosen by the medical 
officers from men of good character who have served six months 
in the rauks, and who volunteer for this service, and may be 
sent back to the ranks if found unfit. They are instructed in 
minor surgery, nursing and firat aid ; they always accompany 
their company on the march, at manoauvres, &c,, and are pro- 
vided with a case of surgical appliances. 

Another clasb of men employed in the hospitals are the sick 
attendants (Krankenwiiiter), of whom every year 2'1 men pt-r 
army corps are trained by the medical officers. They are 
chosen from men with at least a year's service, or from recruits 
who, from bodily defects, ai-e not fit for the ranks. They act as 
assistant dressers, nurses, &c., in hospitals. . 

Societies for aid to tho sii-k and wounded are widely spread 
and well organised in peace in Gemiany, and assist the medical 
department ui time of war, especially in comiection with tlie 
Bck train ser^-ice and the reserve hospittds. 
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Oeap.il The tvaneport of the wounded from the bat 

"T — their distribution among the field hoapitala, ia under the-i] 
ammaemenis general direction of the chief medical officer, who is on the ( 
oftheOermaQ Staff of the General commanding the army corps. His ordersj 
Ano)- apf, countersigned by the General, and therefore in force 

thi-oughout the corps. 

The oaly autliorised conveyances for traTjaporting the- 
wounded in the German Bervice are etretchi^rs, and two-horeft- 
wagons. Mule litters and cacoleta do not form part of the 
German ambulance transport. The PruBBJiiu" was the first 
army in which hand-wheel IttterB were used, but these werff^ 
given up after 18U6. All horse vehicles are four-wheeled. In 
addition to the regular ambulance transport, a portion of the 
transport common to the whole army may be employed for thai 
conveyance of sick and wounded under unusual pressure, 
officers, men, hoi-ses and vehicles which are included in thi 
composition of the transport all belong to the "military train.' 
The material of the train of the whole army, liko all the army 
stores, is under the cuatudy and control of tho " Intendant- 
General." When, however, a portion of the material of the 
train is issued and attached for service to a particular 
department of the army, that part of the army has 'entire^ 
charge of it. 

Austrian Army.f — Special arrangementB are made in thi 
Austrian army, so far as the personnel is concerned, to provide' 
lor the duties of transporting and assisting the woundea on tbei 
field of battle. These duties are performed by the class of 
men who act as dressers and attendants in the fixed nulitary. 
hospitals, and by an establishment distinct from the nursiog* 
stoD. The wounded are transported by soldiers formed inixf 
sanitary, or bearer, detachments. All the soldiers thus d&», 
tached are specially ti-ained to caiTy wounded men sy 
cally, as well as to be competent to attend to their first 
necessities before a surgeon can be reached ; most of them are 
taken from the general ranks of the army. 

The plan of organizing and mode of training the 
detachments is as follows : — In time of peiice each ii 
regiment is required to have at least one non-commi 
officer and three privates per company imder sanitary 
tion. The original course of training lasts for six weeks, ani 
durmg this period they are suppUed with the equipment iBsaei 
to sanitary detachments on field service, so that they mv 
become practically acquainted with it. This traimng i 
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• A TPrj ooirplele description of the whole liospitol eyatem of the 
army, at the time of tbo war wilk iiutria, U giTen in iho iiiteresling »nd TalUkUa 
" Report on the Medical and Sanitary Services of the Prussian Army duiing "' ■ 
Campaign in Bohemia in I86C,'* by Surgcou- Colonel J. A. Dostotk, C.B., in 
7th Tolomo of the " Army Mi'dical Koporla." 

t A Tery Rumpleto aocouDt of the Sanitary Department of the Anatriou Army w 
given by Captain W. 3. Cooke, in Part II. (p. 21) of the " Armod StnngtlL of 
Aiutria," publiihed by the M'or Office. 
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rehearsed from time to tJino enbseqaeully. The men tlius 
become qualified either {a) as bearers of wouuded from the 
Unc of battle to the brigade dreesiiig station ; or (t J as bandage 
carriere to bo about the persona of the surgeons with the 
uecessary apparatus and appliances, ready to assist at the 
surgical operatioEs whif;h may have to be performed. Under 
ordinary circiimstances these men remain with th^ir respec- 
tive corps. In time of war and in the field a detachment 
of these bearers is formed from each brigade of infantry, 
and placed under the command of a subaltern officer, who 
is told off for this service by the Brigadier-General from 
the strength of one of the battalions. The detacluneut is 
thus fonned of one officer from each brigade, one corporal 
and three privates from each brigade and company respec- 
tively. 

When an engagement is expected the detachment falls 
in together as a distinct body, separate from the combatant 
troops. An Austrian brigade consists of six infantry battalions 
and one rifle battalion of six companioa each battalion, and '250 
men each company ; so that when thus assembled the strength 
of the brigade sanitary, or bearer detachment, is, one officer, 
seven non-commissioned officers, and 84 privatea Of the 
privates, 70 are intended for transporting the wounded, and 14 
an bandage carriers. 

The imiform and accoutrements of the men of the bearer 
detachments are the same as when they are on duty with their 
respective corps, excepting tliat they all wear a band of the 
national colours (black and yellow) on the left upper arm as a 
distinguishing badge, and that in the case of the privates no 
firearms are carried. The nou-commissioned officers are armed 
ivith their rifles ; the privates only wear a sapper's sword. 
The privates have to carry a second Ua^Tesack fiUed with ban- 
dages, and a large pattern canteen with water fur the use of 
the wounded. 

These an-angeraents ensure a proportion nf bearers of the 
wounded being wilh every single battalion, or even a smaller 
body in case of such a small forco being engaged indepen- 
dently ; and at the same time provide for a systematic and 
orderly removal of the wounded in case of a general engage- 
ment. After having teen concentrated, as soon as their 
functions with the brigade are terminated, the detachment 
breaks up, and every man returns to his respective corps. If 
military or strategical reasons necessitate the detachment being 
kept together for a longer period, the Brigadier-General, by 
whose order only it is concentrated, has to make the necessary 
arrangements for the pay and rations of the men to bo drawn 
at the head-quarters of the brigade. 

The system just described comprehends the ordinary plan ' 
adopted for the transport of the wounded from the field of ■ 
battle ; but over and above these special bearer detachments 
there axe the regularly organized sanitary corps of the army, 
one company of which is attached to every corps d'armiie in 
(6107) K 
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'Cteto?. 11. the field. These sanitary companies are part of the permanent 

hospital staff of the Austrian army. 

Ambuliace Russian Army, — In Russia every fraction of the army, 

arrangaments -yy-i^ether in peace or war, has a hospital supplied with wagons 
EuBsian for the conveyance of the sick ; the medical personnel and the 

-Army. number of wagons vary according to the number of troops. 

A regiment of infantry of four battalions has five sui'geonB 
(q. surgeon-major and four assistant-siu'geons, according to the 
number of battalions), five aidc-chirurgiens, or dressera, one 
aide-pharmacien, or apothecary, six hospital orderlies (or nurses, 
of which one is a superior), a hospital sergeant, and 16 com- 
pany dressers (one to each company), with four ambulance 
wagons, four medical store carts, and a cart to carry the 
stretchers, of which there are eight, being two per company. 

A regiment of cavalry of four squadrons has two surgeons, 
an apothecary, two aide-chirargiens, and four squadron dressers, 
with two ambulance wagons, a medical store cart, and a cart 
carrying (four) stretchers. Dming peace time a hospital 
sergeant and two hospital orderlies are added. 

A rifle battalion of four companies has two surgeons, a 
hospital sergeant, two hospital orderlies, two aide-clururgiens, 
and four company dressers ; one ambulance wagon, a medical 
store cart, and a cart canying two stretchers per company. 

A brigade of artillery of six batteries has two surgeons, an 
apothecary, a hospital sergeant, and six aide-chirurgiens, with 
one dresser and two hospital orderhes per battery, one ambu- 
lance wagon, a medical store cart, and two stretchei*s per 
battery. 

U'he regimental hcspitals fonn part of the establishment of 
the various coips, and follow them in the field. Dming the 
march they receive the sick, treat them, and hand them over 
to the nearest hospital on the line of march or to the divisioual 
hospitals. 

A regimental hospital on a war footing contains 84 beds, 
21 being apportioned to each battaUon. Each reserve battalion 
maintains hospital appliances for 45 beds, i.e., nine for each 
oattalion formed on mobilization. 

In addition to the sanitary means for each corps, an anny 
on an active footing in time of war has for each infantry and 
cavalry division, a divisional, and for each rifle brigade, a 
brigade supply and transport column, the sanitary condition of 
which consists of a divisional mobile hospital and a bearer 
company. For batteries of artillery these join the train of the 
infantry or cavalry cU vision to which they are attached. The 
sanitary division of the train is organised only on mobilisation, 
and oa the march follow immediately in rear of the troops, and 
transport the sick to hospitals in roar as soon as the divisions 
to which they belong, halt. In action they organise dressing 
stations, and render first assistance to the wounded. 

Each hospital has room for 6 officers and 160 men, and oan 
bo divided into two sections. The personnel consists of 8 
surgeons, 16 dressers, and 50 hospital orderlies, with the neooft- 
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sary officials. In the transport section are 108 drivers, with an Chap. II. 
officer in charge. The bearer company comprises 1 officer, 1 
sergeant-major, 8 sergeants, and 200 bearers. With the saru- Ambulanoe 
tary train are 24 ambulance wagons and 24 other wagons, of *f^|®"®**** 
which 2 are for medical stores ; 6 stretcher carts, and 2 medical Russian 
store carts, with 144 stretchers in all. As each company of Army, 
infantry and battery of aiiillery has two stretcliers, there are 
available, in an infantry division of about 2,000 men, 284 
stretchers. All ambulance wagons have four horses. 

During a battle these movable field hospitals (or ambu- 
lances) are established behind the line of battle. Each regiment 
supplies them, according to the orders of the Director-General of 
hospitals, with a certain number of surgeons and assistant-sur- 
geons ; the hospital carriages, assisted by those belonging to 
the regiments, convey the wounded to the field hospitals. The 
hospital orderUes or attendants, in common with those belong- 
ing to the field hospitals (or ambulances) give the first atten- 
tion to the wounded, and carry them on stretchers towards the 
carriages and wagons. It is the Director-General of Hospitals 
who makes all the arrangements and gives the necessary orders 
for tlie sanitary service of the army. 

The field hospitals in European Russia are 84 in number, 
and are permanent formations. In time of war they follow a 
few marches in rear of the army. Each field hospital is 
organised for 30 officers and 600 men, and can be divided into 
three equal sections. The establishment consists of a Com- 
mandant, 1 principal and 9 other surgeons, an apothecary, 2 
compounders, and a total of 304 non-commissioned officers and 
men, of whom 63 belong to the transport section. 

Each hospital has a train of 27 carriages, which may also be 
<^mployed to transport the sick to the hospitals further in rear. 
Both materiel and hospital stores are kept in peace at the in ten- 
dance depots, the personnel and horses are only organised on 
war breaking out. 

A field dispensary is also attached to every army or army 
corps operating independently. Each consists of 28 wagons, 
which carry a supply of medical stores calculated at four 
months' consumption. Some of the wagons follow the army in 
its advance, and the remainder are distributed between the 
base and other convenient points. The establishment consists 
of 4 apothecaries and 3 assistant apothecaries, a clerk, 2 ser- 
geaiit43, and 6 privates, with 30 transport and non-commissioned 
officers and drivere. 

All the temporary hospitals, as also the movable field hos 
pitals or ambulances, are under the orders of the Director- 
General, who is attached to the Etat-Major of the army. It is 
his duty to clear out the sick and wounded from these estab- 
lishments as quickly as possible, and to cause them to be trans- 
ported to the permanent hospitals. If the means of conveyance 
of the ambulauces should be insufficient, or should be entirely 
wanting, recourse can be had to the wagons, &c., of the inten- 
dance for the transport of the sick, &c. ; or the country in whict 
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CSAF. 11. operations are being earned on can be called upon to supply 
~j — the necessary means of transport on requisition, whether it may 
arnmgemwite ^^ required for the conveyance of the wounded from the field* 
of the of battle, or to transport them from the field hospitals to the 

BuBsian permanent hospitals in the interior of the countiy. 

'^™^' The permanent hospitals are 44 in number, and are estab- 

lished in the different military arrondissements, principally 
towards the frontiers. Those which are established at the base 
of military operations are destined to receive the sick of the 
active army. 

The permanent hospitals are classified in fom* categories. 
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Whenever it is necessary to have a sanitary establishment 
of less than 150 beds, either a half hospital or a section is- 
\ formed. 

The Director-General of Hospitals receives his orders from 
the Chef d'Etat-Major, who notifies all movements of troops to- 
him, whether of the anny as a whole or a separate detachment* 
The Director-General is in immediate communication with 
the Minister of War for the supply of all medical wants. It is^ 
his business to establish new field hospitals, on being required 
to do so by the chief of the staff, to move others elsewhere, and 
to control and superintend the supplying and keej)ing in a state 
of efficiency the hospitals, and tne care of the sick. He is 
assisted in his duties by the principal medical officer as regards- 
the medical details. The personnel of the hospitals is under 
the orders of the Director-General, with the exception of the 
Medical Officers, who are only subordinate to him as regards 
matter of discipline or administration. 
Ambulance ^Jhe Danish Army. — The supreme administration of all army 

•rrangements medical and sanitary matters is — like all other military matters — 
Amy.^"^"^' in the hands of the Minister of War. The military medical and 
sanitaiy duties are performed by a special force, consisting of: 
The medical officers, who form the Army Medical Staff, and 
non-commissioned officers and privates constituting the Medical' 
Staff Corps. A great part of the economical affairs of the 
Army Medical Department (especially those concerning military 
hospitals) is, however, under the administration of the conimissary 
department. 

The Medical Staff, — The Medical Staff {Hwrens Lcegekorps'S 
consists of : (a) 39 regular medical officers {militwre hcpger) 
all nominated by the Crown, viz. : 1 Director-General {Stabslceae)^ 
who is ihe chief of the Medical Staff, having the rank or a 
General; 14 medical officers of the 2nd class (Overlofger)^ of 
whom the 5 senior have the rank of Lieutenant-Colonel, the 
other 9 that of Captain ; 24 medical officers of the 3rd class: 
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•{KorpsUviiev), of whom tlie f^ Heiiior have the rank of C'liptfim Cblb.TU 

of the Militia, the other Hi that of Lieutenant. Besides "~ — 

these, there are (6) medical officora of the 4th class (Referve- amuaemttita 

who have tlio raok of Siih-Lieuteiiant; these ui-e not oftheDsr^ 
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re^IarB. hciiip: only appointed for a limited period by the Armj. 
Muiister of War after ha^-iug boeti nominated by tho Director- 
General. Of these there may be up to 10 serving at the same 
time. 

Dutiet, — The Direc tor-General {Stab4ivgen) has, under the 
llituster of War, tho supreme management and Bupor vision of 
a11 army medical and sanitary mattcra. He inspects all medical 
^lud sanitary arrangeraonta, auperviaes professionally the medical 
officera and tho mihtary hospitals, and inspects the sanitary 
equipment. He is professioually the superior of the other medical 
office™, appoints medical officers of the 4th class (KeaerrelagKv), 
and iiominates medicf.I officers for appointment as regular 
medical officere of tho 3rd class, and tor promotion from the 
3rd to 2nd class. He is also the chief of the Medienl Stafi 
Corps and has the supreme management of its adminiHtration, 
the detstils of which arc in the hands of the commander of tlie 
Medical Staff Corps, who is under the DJrector-Geueral. He is 
the adviser of the itliuister of War in all medical and sanitary 
matters, as also of all superior military authorities. 

Of the 14 medical officers of the 2nd class (^Ovfrlivger) two 
-are Principal Medical Officei-s {Generalcommando-Litger) for 
each of the two military districts into wliich the country is 
divided. The Principal Medical Officer is under tlie (toneral 
commanding the district, whose adviser he is in all sanitary 
matters, especially those conceminc the district. Professioually 
he is under the Director-Geuerd, whom he assists in the 
supervision of sanitai-y an-angcments and the professional work 
of the medical officers, especially in regard to the preparation of 
the medii»il stntistics and the admiiustration of the sanitary 
equipment. 

The other medical officers of the 2ud class ( Overla:ger) and 
those of the 3rd class (^Korpalcegtr) are employed either with 
the troops or in military hospitals, there being, as a rule, no 
diflFereuce between the employment of the medical officers of 
these two classes. 

When with the troops the medical officer ie, in the 
performance of his military duties, under tho Officer com- 
manding, beiug Ids adviser iu all sanitaiy mattei-s. Pro- 
fessionally he is uuder the Principal Medical Officer aud the 
Director- Gen era!. He is charged with the care of the health of 
the troops, examines the sick and has to attend them, when ho 
does not Bend them to the hospital. He fm-niahes statistical and 
other returns, and assists the commandant of the barracks in 
the sanitary inspection of these, when detailed for this duty. 

On the omploymeut of medical officers at the military hospitals, 
eee below. 

The medical officers of the 4th class (Re»ereel<pg«r) are only 
appointed on probation for a limited period; they assist tho 
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regular medical offieei-a with the tioopa or in the military 
hospitals. 

The medical ofncers Jire alternately defaileil for duty at tiie 
ajiimal Kensioiis of the six eousci-ipt tlistriets,* into wJiicli the' 
country is divided. Here they have to examine the consciipt^ 
and to give their opinion aa to the military ability of thea^ 
whereupon the Kegnioiir^oinmittee decides the enlistment. AM- 
inattei-s cpnceniiug the conscnption do not. liowever, eo 
under the Ministry of War or the Army Medical Dcpartmeut, but 
ai'e under the Sliuistry of Juatice, 

Those consuripts, who are either qualified medical men 
are medical students who have acted as clerks and dresseis 
one of the large metropolitan hospitals for at leaat two yeen^ 
are, if they are physically fit, enlisted as Assistant-Surgeon* 
( Under Itetter). Of these four-fifths are seut off for duty in the 
AiTuy and one-fifth in the Navy. The former have to undexgo 
the following training the next summer: — (1) During a fori^ 
night a preparatory military training with the troops. (2) 
Dimng lour weeks a training in the militai-y hospital or 
Copenhagen (clinical demonstrations of sick, trainmgin medical' 
inspection of recruits and invalids, training in general militaiT'. 
aud in special medical and Banitary matters, in military hygiei 
and use of medical and snmtary military appliances, as alao 
medical assistance during jtction.) (S) Dunugfonr weokstraitt-' 
ing in practical medical service with the ti'oops during the 
mauoeuvies (in September), having then the rank of corpoiaL 
wliile they up to this time only were privates. The assistanlH 
Burgeons have then finished their duty, and have not to enteral^ 
more dui-ing peace, but may, if desirous, obtain an appointment aa 
medical officery ofthe 4th class {Regervclie!jer),hemg on probation 
for a year at a time. 

In case of vacancy any assistant-surgeon, wlio is qualified at 
the Copenhagen University, can be appointed regular medicid 
officer of the 3rd class, those who have acted on probatioa afl 
medical officers of the 4th class having, however, the prefer- 
ence. 

The Medical Staff Cor/>s.— The Medical Staff Corps ( Simdiied*- 
troppeme) consists of ward orderlies and stretcher-bearers. 

The ward orderlies' {Sy/^epassfrne) duty is to personally' 
attend the sick in the rauitary hospitals according to the 
directions and under the supervision of the medical ofiicer in 
charge. It is also their duty to act as "Canteen-Soldiera* 
{Kanline«oUtaier), i.e., to accompany the medical officers with 
the troops in field, carrying the surgical havei-saek, and assistiuf 
the medical otficei-s wlien affoi-ding temporary assistance to aiok 
aud woimdcd by means of the medical aud surgical appliances 
of the surgical haversack. 

Like the assistant-Burgeous, the wai'd ordeilies are conscripts, 
especially fit for this kind of service, 120 being annually eulisted. 
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Tbcj- enter in four batches, 30 in each, their training lasting Chap. ir. 
seven months. The ward orderhes ot each batch go through a . — - 

Ereliminary class of instruction lasting two and a half months, ccwp^f the 
eing trained here in general miUtary and professional duties Danish Annj. 
after which they undergo a final training for four and a half 
months at the mihtary hospitals, being distributed in the 
different hospitals. They are tnen dismissed, but enter again one 
of tlie following years, serving at the hospitals and with the 
troops (as "canteen-soldiers") dining the manoeuvres in 
September. Of the ward orderlies the one quarter most able 
are promoted from privates to sub-corporals, after having been 
trauied for five months, and of these any number up to 15 may- 
be promoted to corporals and appointed for one year at a time. 
Among the ward orderlies there is no rank higher than that of 
corporal. The school of the Avard orderlies, as well as all 
matters pertaining to them outside the hospital, is managed by 
an officer, who is under the Director- General. 

Stretcher-bearers' {Syciehvprere) duty at the ambulances or 
with the troops in search for the woimded during action, afford 
them, if necessary, the first temporary assistance (by arresting^ 
bleeding, applying temporary dressings, &c.), and transport 
them on the stretcher or otherwise to the dressing-station. 

The stretcher-bearers are not enlisted at the session to 
perform this duty, but chosen amongst the soldiers with 
complete military training, 92 privates being chosen each year- 
They are trained during the manoeuvres in September, and are 
called out one of the following years to go through what they 
have learned. Betides these stretcher-bearer privates, 31 
sub-coi-porals, with special ability in this kind of work, are 
chosen amongst the infantry troops to undergo a three months' 
training as bearer corporals {Sygehcererf^rere), .These are al?o 
called out at the manoeuvres to go through what they hav& 
learned. 



CHAPTER III. 



THE CONVENTION OF GENEVA AND ITS BADGE 
—THE RED CROSS, 



Chap. III. No account of tlie ambtilance of an army or of ambulance 
_ transport material, its various kinds and its ust^s, would be now 

uijroia^M f complete wtbout some reference to the Convention of Geneva 

the Bed and its badge^the Red Cross. 

Cnat. Notwithstanding all that has been said and written on this 

subject, the most erroneoua ideas still exist mtli regard to it, 
and the genenvl impression eeema to be that the Red Cross is 
a badge which any society or individual is at liberty to adopt, 
though it more especially distinguishes hospitals, civil or military, 
and the personnel attached to them. 

Once again it must he emphatically declared that the Red 
Cross badge has no significance except as denoting the personnel 
and materiel, both official aud unofficial, of military hospital and 
ambulance service in time of war. For this reason, therefore, 
it is an indefensible usurpation to employ it in ciril hospital, or 
for civil purposes, in time of peace ; and even in time of ■war it 
should nut be so used, unless such institutions are in some 
degree, if not entirely, placed at the disposal of, and accepted 
by, the military anthorities. 

A red cross on a white ground was adopted as a hadg^ of 
neutrality by the International Conference, representing sixteen 
States, which framed the Convention ol Geneva in August, 
18G4. This Treaty, which Las done so much to mitigate the 
sufferings caused by war, was signed, witiiin six months of its 
conclusion, by eight European States, including Great Britaui, 
and at the present time it has been accepted by thirtj-aix 
Governments. 

Since 1864 thirty-four National Red Cross Societies have 
been formed, each with an independent national existence, but 
with one international object, namely, the amelioration of the 
position of the sick and wounded soldiers in war. Some of 
these Societies are organised, as will be presently shown, in 
the most complete aud practical manner, aud they are ready 
to accomplish their humane mission to the fullest extent in 
their power. They also combine with this work the rehef of 
BUffenng arising from great calamities which occur iu time of 
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peace. The machinery required is Ihiis always kept in order, Cakt. m 
and it euliste the flymimthy and co-oporittinn ol' all claeeea n~Ho™1 

whoae interest in it could not be maintained if it were only to j{^ Ct^u 
be used during a period of war — a time which civihans seldom Sodetiei. 
anticipate, fiemiany, Francs, and Russia, as might have been 
expected, have been the principal leaders in this gi-eat move- 
ment, but many other States which have net had so much 
cause for activity have followed their example in the most 
liberal and disinterested spirit. 

It ia a matter for sui-prise that the Convention of Geneva, 
which has had such important results, and under the sauctiou 
of which so many thoiisands of persons of various nationalities 
have been enrolled, should be so little known. Hundreds of 
persons have worn the Red Cross badge, have served under its 
flag and contributed to its support, and yet remain in the most 
complete ignorance as to the terms of the Convention which 
anthorises its use. There are many who still think tiiat, in 
time of wiir, they can wear a Red Cross annlet which, whilst 
denoting their neutrality, will ensure their comparative safety. 
This feeling derived much encouragement from the great liber^ The nou- 
allowed to volunteer societies dunng the Franco-German war. traliw of 
A belligerent army, rejoicing in overwhelming and continatms Jj"" "*" 
vietoiy, can afford to permit the utmost freedom to those who 
can materiiilly ansist in the care of its own wounded or of those of 
the enemy with whom it may be encumbered. A defeated 
army also will naturally welcome such assistance, the more 
readily, perhaps, if it bo given by those who are not connected 
with the conqueror by ties of nationality. But in a campaign, 
when KUccesses and reverses are more equally balanced, the 
" benevolent neutral " finds himself in a very different position, 
and he is compelled to act more or less with and in subordi- 
nation to the military authorities of the army to which he is 
attached, or he will inevitably incur risks from which a Red 
Cross badgtt will not save him ; and, in addition to the ordinary 
dangers inscpurable from war, he may be considered and treated 
as a spv. 

Undouhtedly, many lied Cross Societies have suffered fi'om 
the too grejit success and extent of their first efforts. In the 
absence of proper supervision, and amidst the dislocation ot 
official means and organisation, some of the societies of neutral 
States were allowed a freedom of action which frequently took 
the place of, instead of suppleraeuting, the military departments 
they were chai-ged to assist; and, as may be supposed, the 
good work done was marred by acts which, if repeated, will 
most certainly bring them into collision %vith the military 
authorities of belligerent States. On this account it has been 
predicted that such an iustitution as the Red Ci'oss will not bo 
recogniacd iu future wars. This suggestion is utterly ground- 
less. All wai-8 on a large scale have proved that the official 
means of an army organisation, however perfect they may be, 
must prove altogether inadequate to the requirements of the 
wounded oa a vast battlefield, and, sooner or later, recourse 
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IP, III. must be had to voliuiteer atJ. \A'itliout goiug further back iu 
■ bistory, our own vmrs, from tliat of the Crimea to the preseat 
knowledao time, have Bufficientlj' demo nstva ted the truth of this aaaertion. 
regarding tlie The prcssaud the telegraph have brought evou tlie most distant 
'^*^.^™*' " of our battlefielde into auch rapid commuuicatiou with the base 
con ero e. ^^ operations that everthmg \s immediately known, and mw^ 
ia exaggerated. EnthmdoBtic frieuds imagine, in their inex- 
perience, that the treatment of the sick and wounded can be a» 
completely administered in a foreign laud and in the midst of & 
campaign as it would be at home, and if it is not done liiey 
find fault with everybody whom they may consider in any 
degree responsible. Comparisons are di-awn between the 
ambulances" at the fi-ont and the admirably kept wards of 
hospitals in our large towns, and naturally they are not in 
favour of the fonner. Angry murmurs, and letters to tho 
newspapers follow, and very often the criticism h as tinwiBe 
as it IS unfair to the medica] stafl'. On ne pent faire una omaUtta 
sans earner df« i^tifs. 

It is quite impossible that on a battlefield, or in close 
proximity to the active operations of war, ench perfect arraugft- 
ments can be made for a large number of sick and wounded 
men hastily brought into a temporary hospital as will satisfy 
newspaper critics or the wishes of^ relatives and friends at home ; 
but there is no limit to what may be done in this direction by 
proper and intelligent preparation and organisation in time of 
peace of those volmit^iry aud unofficial means which the public 
ai-e only too anxious to place at the disposal of the nulitaiy 
authorities. 

In peace, and dimng periods of comparative cahn, it is easy 
to define the position which a Red Cross Society should occupy 
in war, but experience has proved what a hopeless task this u 
during the turmoil and agony of a campaign, and to whoi 
All volunteer waste and extravagance an absence of system inevitably laacls. 
nmbulanws It ir net surprising, therefore, that the great continental powuBr 
who have had ample opportunities of estimating tbe good obA 
evil efi^ects of amateur intervention in tlie management of 
ambulances and hospitals in war, should have determined ihai, 
in the future, they will not sanction the same amount of 
freedom and UTesponsible activity as that which has been per- 
mitted in the past, but that volunteer services and gifts snail 
henceforth be placed under an authority not only nominal, as 
heretofore, but absolute. Iu fact, the volunteer ambulance, (ox 
tho time being, mil be as much under militaiy coutrol as any 



* The iTord " ambulancv " is most improperly iised. Too froqui^ctlj it ii appliad 
to a BtrfftcliiT, a wheeled litter, or n carntigo for inTalids ilrawn by h liorio j and it 
is impos'ible lometiuiea to undertCaad what ii wanted when an enquiry ia made fin 
an auibuluace. It abould be understood that an ambulunce really incJudea evm j - 
thing DDce*sary fur the oatablishnMnt of a temporary hospital, perionael at wdl u 
matfriel. When I'mplayed in any mare limited acow, the articlu it ia intended to 

Jualify ehoald olao b« named ^ fur inslsnce, " Ambulanoo Carriage," " AmbulmBM 
itle^" Ac 
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ndual wearing the uiiltonn of the ai-my to -whicli lie ik aajv.iin. 
iittacliod. — T" 

The first ohjnct of a oommaiitler in war is to vna battles, u^^'^JJi^ 
a\u\ however humane he ni«y be, the victims oxm. for the lovoluntotB 
moment, of secondary com^iiieration. PhilauthropistB and bdpen. 
hmnaiiitarinuB may condemn ench a principle, but it cannot bo 
chnnged, and the advocates of the Red Cross must start with 
a proper appreciation of this obvious truism, or they will soon 
be gnevoiiely disappointed in their eiForts. Hithei-tu, volunteer 
helpers, urged on by benevolent euthusiaem, have been apt to 
forget that they only form a sabordiuute eupplemeut to the 
official service which is responsible for the care of tlie sick and 
wounded; and staiting probably without any knowledge of 
military regulations, and iu entire ignorance of tho exigenoies 
(if a state of war, they have had their eyes opened to the truth 
in the most unexpected manner, and havp lieen greatly dis- 
appointud at the npparent want of fiympathy displayed l>y 
ooramaiuUiig officers and by the heads of tho medical depart- 
ment dnruig the serious crises of a campaign. But the truth 
is. that at such times these officers have more than enough to 
occupy their attention, and the less the volunteer clement is 
(■» eviiUnee the better it will bo for all concerned. The raoro 
this point is considered the more fully will it be uuderatood, 
that if Red Cross volunteers are to be of use. and not an 
encumbrance, they must be thoroughly insti'ucted dming peace 
hi the work they \vill be expected to perform iu time of wai- ; 
and from the appointed delegate of the society at head-quartere 
down to the hiindJest bearer there must be a thoiougli appre- 
(rintion of discipliuo and a detcrmuiation to submit to it. 
Unfortunately, many of the Rod Cross Societies were formed, 
and their ambulances were organieed. on tho eve or after tho 
commencement of war, and tho cousoqueuco has been that 
there was no time for preparation, but crowds ot persona, with 
willing hearts and full bauds, have rushed oS' in the belief that 
they were about to fulfil a mission tu which no objection could 
possibly be raised. 

It may be of advantage to introduce hi:re a few remarks on Tliesbiue 
tho abusive employment of the Red Cross badge. As has been JiJ!^^** 

I already stated, this badge had tho misfortime to be adopted in 
some eountriea at times when war was imminent, anil as a con- 
sequence the military authorities, who might otlienvise have 
devoted some attention to the national relief societies in course 
of formation, were compelled to permit much to be done in the 
name of tho Geneva Convention which would not bear- a criticid 
examination. In mauy cases there was a complete departure 
from tile tenns of the treaty, and official eyes were closed to 
many things on the plea that they involved no positive objec- 
tion an<l were done with the best intentions, and to a few other 
things of a more doubtful character, perhaps on the principle 
that iiitfr arma gilmt U-jea. Endeavours have been often made 
to rectify this state of affairs and to bring back the societies 
into the chamiel from which bo many of tbem wandered. On 
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. Obiv. IIL the other hcind, it would seem of equal imj^rtance that the 
fli ""kir at armies which were to become familiarised with the Rod Gross 
^£d^ should also be instructed as to its meaning and as to the rights 
Oio«. attaching to it ; but there is perhaps oiuy one army — ^that of 

Germany — ^in which men of all ranks possess a knowledge of 
the Convention of Geneva and the meanmg of the badee. What 
is known of these matters among the officers and rank and file 
of the British Army ? If one of them were asked the meaning 
of the red cross on the arm of a sick bearer or on the side of a 
wagon, he would probably reply that it is the badge of the 
Medical Staff Corps, and his knowled^ of the matter is limited 
to this. If our army were engaged m an European war the 
orthodox armlet, stamped at the War Office, would have to 
be worn by all ranks in this corps, as experience has proved 
that it is the most distinctive sign and the only one that oan be 
at once detected on a uniform, without the necessity of mraUdng 
round the wearer. 

One of the greatest difficulties with which Red Cross Sooieties 
have had to contend has been the unauthorised use of this 
badge. The Franco-German war was particularly favourable 
to its deceptive use, and at one time it seemed as if the ^whole 
organisation — ^both national and international — would be para> 
lysed, owing to the conduct of those who wore using it for 
improper purposes. 

Briefly stated, the principal abuses of the badge whioh have 
been noted in time of w^r nave been its adoption for puxpoaes 
of espionage and pillage, or to enable soldiers who nave re- 
covered from wounds to return from the enemy's lines on 
parole and to rejoin the ranks of their army ; but such oases 
have not been so numerous as to meiit serious consideration, 
although they cannot be entirely ignored. 
An inftance. One of the most flagrant attempts to emplov the Geneva 

badge in a fraudulent manner was that of the Irish Ambnlanoe. 
This so-called ambulance was composed of about 300 Irishmen, 
who landed in a body at Havre in August, 1870, to the great 
astonishment of the inhabitants. When next heard of, tnese 
men were (issiHting in the defence of Chilteaudun, having dis- 
carded the neutral badge, and joined the combatant rai^ of 
the French Army. 

The writer has seen a soldier on outpost duty wearing a 
Red Cross brassard, but he was not able to obtain any satisfko- 
tory explanation of this anomaly. He has also seen a similar 
armlet given to a commercial traveller who was anxious to 
obtain facilities to reach the head-quarters of the Geiman Army 
for purposes of business. It is perhaps necessary to add that 
in tnis case the badge had no real value, as it was without any 
official stamp ; but in those days there was seldom time for the 
verification of such details. 

The cases in which the flag has been used to obtain certain 
immunities in towns and villages occupied or thi-eatened by an 
enemy are too numerous to mention. We remember to have . 
seen streets in which from almost every house was displayed a 
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Bed Cross flag, the plea l->t'iDg, tliat if there were not any Chap. IIL 

wounded actually in it, the owners were quite willing to allow 

it to be used for hospitul purposes (although it was not likely 

their permission would be aeked) ; and if auy member of the 

family were sent out to procure food or forage, it was conmdered 

quite the legitimate exercise of a right to put on the ai-m a white 

linen band with a red cross upon it ; and this was often done 

by quite young children. These acts of self-protection were 

quite natural on the part of people whose country was invaded, 

and who had a confused notion of the rights attaching to this 

neutral badge, but who had never heard anything about the 

International Treaty by which such rights were denned. 

To meet conduct of this kind the Prussian Society, in July, 
1870, made a rule that an ambulance could not be established 
for less than twenty beds ; and in September of the same year 
the Frenth Government of Natioual Defence dL-tennined that 
an ambulance to Uo seriously entitled to protection muBt shelter 
at least six invalids ; and at Dijon the Germans came to the 
same decision. 

But whilst there is some justification for ignorance such as Tlioreisji 
that above referred to on the part of poor civilians frightened flc»tionfo 
and harassed by war, there is none for the manner in which the n^iI'e"o^t..» 
Red Cross is abused diuing peace, a time which should be abuse of the 
utilised in spreading correct information as to the true meaning Bod Cfdm. 
of an International Treaty whicli is of such vast importance to 
humanity. 

Very frequently the Geneva badge is wrongfully used in 
civil hospitals, and in London, notice boards may be seen in 
conspicuous places, where, under a Red Ci'uss, the public are 
inforoicd that amlmlance material can be obtained m case of 
accident. Hospital nuraes, also, often adopt this badge, and 
some invalid attendants go so far as to introduce it ut their 
advertisements. Surgical appliances and dressings, bandages, 
medicines, preserved food, aerated waters, soap, and all kinds 
of useful and useless things bear the same sign, and, in the 
event of war, the general ignorance which already prevails on 
the subject of the Geneva Oonventien would be euipnnsized by 
this wholesale and unauthorised adoption of a recognised inter- 
national badge. 

If steps be not soon taken by all the Governments, signato- 
ries of the Convention, to protect the badge to which their 
authoritTwasBolemnly given, there is no doubt that some States 
■will withdraw from the treaty. Up to the present tiine there 
are only two or three countries in whicli any endeavour has 
been made to make it generally kuownj and in Germany, for 
instance, the members of the Army Medical Service are syste- 
matically examined on the clauses of the Treaty and their enects 
in war. 

The subject of the wrongfid use of the Geneva badge 
was discussed at the International Conferences of Red Cross 
Societies, held at Geneva m 18}j4, and at Carlsmhe in 1887. 
Subsequently tu these meetings prizes were offered by tht> 
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International Committee at Geneva for the best essay on the 
Abusive Employment of the Badge and Name of the Red Cross. 
The result was published in July last, and the prizes were 
awarded to Dr. Jules Cesar Buzzati, Professor of International 
Law at the University of Macerati, and M. Constantin Castori, 
Avocat and Professor of Criminal Law at the University of 
Padua.* 

According to M. Buzzati, it appears that the only coimtrieB 
in which serious efforts have been made to repress by lavr the 
abuse of the Red Cross are Belgium, Italy, Portugal, Russia, 
and Sweden ; but these endeavours have not been adequately 
sustained. 

Both authors agree that the best and only satisfactory course 
would be for all Governments wliich have signed the Conven- 
tion of Geneva to agree to add to this document an additional 
article, to the effect tha,t in every State the protection of the 
badge shall be enforced. It should then be left to each 
Government to pass such a law as may best suit the conditions 
of their respective countries. 

Surely, as laws already exist for the protection of names, 
commercial titles, trade marks, and patents, it would be easy 
and proper to make it a penal offence to use, without legal 
authority, a badge and a name which have done, and can 
continue to do, so much for the cause of humanity. A law to 
this effect would also be a safeguard in other respects to 
numbers of Volunteer Aid Societies in war, as its existence 
would make them careful to abstain from such a use of the 
badge as might render them amenable to military law of the 
severest character. 

It may be considered as conclusive, that in no future war 
will the same latitude be allowed to the Red Cross Societies as 
has been permitted in the past, and those who have at heart the 
interest of these useful institutions would be the last to desire a 
repetition of suoh inconvenient freedom as has been witnessed 
in some modern campaigns. The representatives of the 
Volunteer Societies will not again be permitted to exercise their 
functions at the front, but their services will probably be con- 
fined to the lines of communication Irom the second line of 
medical as.sistance to the base, where, if perfectly organisecU 
they will prove inestimable. 

France, for instance, which possesses a Red Cross Society 
second to none fen* intelligent and continuous activity, has set 
an example which, in case of war, will be of the greatest benefit 
to her sick and wounded soldiers. The Central Committee of 
Paris has, since its formation, maintiiined friendly relations ^vith 
\\\(i military autliorities, and it corresponds directly Avitli the 
Minister of War througli the medium of its president, and \vitk 



• De rcmoloi abusif du sigiie de la Croix Rouge. Deux memoires de M. le Dp. 
Jules Ct'f^ar Buzzati, Profcsseur de droit international a Tuniversit^ de Maeenvti et 
de M. raToeat Constantin Caatori, professeur libre de droit p^nal il I'universito do 
Piadua, Couronn^s et public^s par le Comit6 international de la Croix Rouge. 
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the Generals Commanding Army Coi'ps by means of delegates Chap. III. 
officially appointed. Li 1884 a decree was passed with the — 7 
object of brmging the society into harmony with the miHtavy ^^ Societies 
changes that had taken place since the war of 1870-71, of France, 
authorismg the Sociitede Secours aux blesses des armeesde terre et 
de mer to supplement in time of war the military sanitary service, 
to distribute gifts offered by public generosity, to establisli 
hospitals in places that may be inrlicated as requiring them, to 
render assistance in the transport by railway of sick and 
wounded soldiers, in the railway station infinnaries (a creation 
of the Franco-German war), and in all the auxiliary hospitals at 
the seat of war. Since the decree of 3rd July, 1884, two others 
have been passed, dated respectively 16th November, 1886, and 
21st December of the same year. The firet recognises V Associa- 
tion des dames frangaises, and the second Z' Union des femmes de 
France. These decrees limit the co-operation of the Aid Societies 
with the military medical services to the rear of active hostilities 
and to the National Territory. 

Independently of this assistance the Societies are authorised 
to distribute to the sick and woimded the gifts they have 
collected. The relations of the Societies with each other and 
with the Official Directors of the medical service are defined by 
the above-mentioned decrees. Every establishment of the Aid 
Societies is under the surveillance of the principal medical 
officer of the district in which it is situated, who also superin- 
tends all the documents and registers prescribed. 

The personnel of the three Societies is authorised to wear a Their per- 
uniform and the badges recognised by the Minister of War. sonnel w 
All associations in France which, more or less, pursue the same -*^^S»we9- 
object and which cannot be recognised as independent societies, 
are required in time of war to become merged m the Central 
National Aid Society ; there is only one exception to this rule, 
and that is in favour of those stiictly local ambulances whose 
action does not extend beyond the communes where they are 
established. 

Already at many of the most important railway junctions on 
the principal lines between Paris and the frontiers of France, 
not only have certain rooms been apportioned for the use of the 
Soci^te de Secours aux blesses, but a large personnel and every- 
thing requiied for hospital use have been allotted for the same 
purpose. On the outbreak of war each of these temporary' 
hospitals could be established and placed on an active looting 
as rapidly as the mobilisation of the Army can be effected ; and 
besides tliis the delegates of the society are cluirged with the 
useAil duty of brining back invalids from the front and 
accompaujang the railway ambidanco trains. These movable 
and stationary hospitals lorm the special work of the Societe de 
Secours aux blessfe miUtaires in time of war, and they offer a 
large scope for the exercise of national philanthropy without 
the danger and inconvenience to which reference has already 
been made. 

Great attention is being paid by the French society to the 
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I. constant improvement of ambtdance material, dep6t8 have been 
egtablished in Z\) towns corresponding with 39 territorial 
divisions of tiie Array, and trials of this material are anntialh' 
made at the period of the great manoeuvres. For the pereanna, 
schools of instruction for ambulancers and nurses have beenr 
formed in Paris, and also at Marseilles, Lille, and Nancy. 
«1 In Germany, in time of i)eace, the fullest independence i» 

^ allowed to the various aid societies which exist in all the Statei^ 
^' but the moment the countrv is engaged in war the direction of 
all the different branches is broueht under the Central Committee 
of German Associations of the Ked Cross, a body compoeed isi 
delegates from the societies of all the States in the JEhnpire^ 
acting under tlie control of a Commissary Inspector on bdbalf 
of the Government. Many hundreds of committees working in 
correspondence with the Central Committee of Berlin axe 
scattered over Germany, and the result of this system is evident 
in tlie numerous admirable institutions which do so much good 
during peace whilst preparing for the eventuali^ of war. 

One very important branch has been the formation, as ia 
France, of depots of ambulance material, divided into four 
distinct categories and placed imder the management of a 
Commission of Surgeons and lay dele^tes of the central and 
ladies* committees. The articles contamed in these stores are 
again subdivided into such as are absolutely necessaiy and 
those which may be useful. Models and patterns are from time 
to time issued for the use of all the affiliated societies and, in the 
same manner, instinictions are 'given as to the changes and 
improvements to be made. 

In Austria-Huugary Red Cross work is imder the dnal 
direction of two central committees, one at Vienna for Austria 
and one at Buda-Pesth for Hungary. In addition to these, two 
ancient orders of nobility also devote their personal efforts and 
a large portion of their wealth to the same object. The Teutome 
Order can place in the field without delay forty-three colnmn% 
each consisting of three ambulance carriages, one fourgoni and 
one cooking wagon, all completely fitted for a campaign. Of 
these columns two are adapted for mountain warfare, and each 
corresponds with a territorial division of the Army, the militaiy 
authorities providing the necessary complement of men and 
horses. The Malteser Orden, on the other hand, possesses ox 
complete railway hospital trains, each composed of sixteen 
carnages, and these are ready to be sent over any line in the 
Empire where such form of assistance may be needed. 

These two illustrious orders and the National Red Cross 
Society work under an agreement which clearly defines th^ 
respective functions. 

In Russia also the position of the National Society "with 
regard to the Head-quarter Staff and the Medical Department 
of the Army is well laid down. During the war in the Balkan 
provinces in 1876-78 the work of the society was carried out 
on a magnificent scale as is proved by the fact that in Decern* 
ber, 1877» it was employing 90 doctors, 10 apothecaries, 180 
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dressers, 90 students of both sexea, 500 fdaters of mercy, 500 Chip. m. 
male Qursefi ; and there was a reserve of 400 persous which ~r'~ 
could have been readily increased to any extent on appU-'^^g^j^ 
cation to the auxiliary Bndetit-s scattered over the empire. in Italy. 

lu Italy the Natiuual Soeietv is iu a cnniUtloti to pass in the 
Hhortest possible space of time troiu n period of peace to one of 
war, and for tliis purpose it lias adopted for its various Hectiona 
the same territorial clirisions as those of the Army, with a sub- 
committee in each of the twelve to\viis occupied by the head- 
quarters of an Anny Corps. 

Want of space will not permit of more than this rapid 
glance at the natme of the work ■which has been severely 
tested in some of the largo States of Europe. It would be 
easy to amplify these details and also to pomt out what haa 
been done m other couutries. 

Even in Turkey, where the Red Crescent has been sub- In Turkey. 
stituted for tho Geneva bad^e, the latter has been recognised 
for all practical purposes, and it has been estimated that in 
1877-78 at least 30,000 sufferers experienced the benefit of the 
protection of tho Red Crescent. The smaller States also have 
vied with then- lai'ger neighbours, and their efforts in the same 
direction have been equally Bnccessful though on a more modest 
scale. But the above examples, briefly as they have been 
treated, are sufficient to indicate wliat is being done by the 
different National Societies, and it would be outaide the pro- 
vince of this brief paper to enter upon any detailed criticism 
of their laboui-s or to suggest rules for their futiu-e acceptance. 

It must, however, be noted that each of the National Red 
Cross Societies has, or should have, its owu organisation and 
method of working in time of peace. In certain States, as has 
been seen, this system, as far as it relates to invalid soldiers, is 
imder military control and in complete harmony with official 
rules, whilst in others more latitude is permitted. Some societies 
strictly confine themselves to the preparation of such means as 
will enable them, in case of war, to furnish a Valuable supple- 
ment to the official sanitary service of their own Army ; others 
do not limit themselves to the anticipation of war, but extend 

Gractical sympathy to the victims of great calamities in civil 
fe, and afford prompt relief to those who suffer from famiue, 
epidemics, fire, railway, and colliery accidents, and other 
disasters. Such calamities should, no doubt, claim general 
sympathy and charitv, and they offer the best opportimities 
for the exercise of the machuieiy of these philanthropic in- 
stitutions ; but it must be remembered that the Ubei-ty which 
is tolerated in tho administration of relief in ordinary times 
cannot be sanctioned during a campaign when militaiy authority 
must be paramount. 

This last point is one of such absolute importance that it 
cannot be insisted on too strongly. Perfect as a system may 
^L be for civil purposes, it may be found utterly wanting if applied 
^H to military hospitals and ambulances in time of war uidtss 
^Btnilitary dWiplme be accepted as its first couditiou. It is 
H (C107) 
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better to have obedience with inefficient means than the 
greatest wealth of means coupled with independence of official 
control. For this reason no volunteer aid society, Avhose 
object it is to give hospital and ambulance assistance in war 
can accomplish its mission unless it be so organised during 
peace as to be ready to fall into its proper place on the out- 
Dreak of war. To assist it to do this, an active and competent 
delegate of the National Red Cross Society — an officer of rank 
and military experience if possible — should be attached to the 
headquarters of the army, and it should be his duty in peace 
time to see that all the personal and material resources of the 
society are carefully registered and periodically inspected, and 
to make arrangements for their proper distribution in such a 
manner as to cause no inconvenience or friction at the critical 
moment when the greatest strain may be imposed on the War 
Office authorities. 

A National Red Cross Society thus constituted may be of 
the utmost value, and the daily exercise of its fdnctions for 
the relief of the victims of disease and accident in civil life 
will be the best school for those who desire to assist in some 
degree in lessening the sufferings incidental to war. Then, 
when v/ar occurs, the transition will be a comparatively easy 
one for those who have been trained in that vast field of 
civil ambulance work which is open to all ; and a valuable 
nucleus of experienced men and women can be rapidly 
mobihsed to give their aid under iniHtary conditions in wnich, 
it must never be forgotten, the first indispensable quality is 
absolute obedience. 
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Ai-t. 1. — Ambulances and militaiy hospitals sliall be ac- 
knowledged to be neuter, and, as such, shall be protected and 
respected by belHgerents so long as any sick or wounded may 
be therein. 

Such neutrality shall cease if the ambulances or hospitals 
should be held by a military force. 

Art. 2. — Persons employed in hospitals and ambulances, 
comprising the staff for superintendence, medical service, ad- 
ministration, transport of wounded, as well as chaplains, shall 
participate in the benefit of neutrality whilst so employed, 
and so long as there remain any wounded to be brought in or 
to succour. 
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Art. 3. — The persons designated in the preceding article Vakv. IIT. 
may, even after occupation by the enemy, continue to fulfil TT» 
their duties in the hospital or ambulance which they serve, of iheCoflh* 
or may withdraw in order to rejoin the corps to which they vention. 
belong. 

Under such circumstances, when those pei'sons shall cease 
from their functions, they shall be delivered by the occupying 
army to the outposts of the enemy. 

Art. 4. — As the equipment of military hospitals remains 
subject to the laws of war, persons attached to such hospitals 
cannot, in withdrawing, caiTy away any articles but such as 
are theii* private property. 

Under the same circumstances, an ambulance shall, on the 
contrary, retain its equipment. 

Art. 5. — Inhabitants of the country who may bring help to 
the Avounded shall be respected, and shall remain free. The 
generals of the belligerent powers shall make it their care 
to inform the inhabitants of the appeal addressed to their 
humanity, and of the neutrality which will be the consequence 
of it. 

Any wounded man entertained and taken care of in a 
house shall be considered as a protection thereto. Any in 
habitant who shall have entertained wounded men in his 
house shall be exempted from the quartering of troops, as 
well as from a part of the contributions of war which may be 
imposed. 

Art. 6. — Wounded or sick soldiera shall be entertained and 
taken care of to whatever nation they may belong. 

Commanders-in-Chief shall have the power to deliver 
immediately to the outposts of the enemy soldiers who have 
been wounded in an engagement, when circumstances pennit 
this to be done, and with the consent of both pai-ties. 

Those who are recognised, alter their wounds are healed, 
as incapable of serving, snail be sent back to their country. 

The others may also be sent back on condition of not 
bearing aims again during the continuance of the war. 

Evacuations, together with the persons under whose 
directions they take place, shall be protected by an absolute 
neuti-ality. 

Art. 7. — A distinctive and uniform flag shall be adopted for 
hospitals, ambulances, and evacuations. It must on cveiy 
occasion be accompanied by the national flag. An arm-badge 
(brassard) shall also be allowed for individuals neutralised, 
but the delivery thereof shall be left to militiiry authority. 

The flag and the arm-badge shall bear a red cross on a 
white ground. 

Art. 8. — The details of execution of the present convention 
shall be regulated by Commanders-in-Chief of belligerent 
aimies, according to the instructions of their I'espective 
governments and in conformity with the general rules here laid 
down. 

Art. 9. — The high contracting powers agree to communi- 
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Obap. IIL oate the present oonvention to those Govemments m^bich have 
not sent plenipotentiaries to the International Conference at 
Geneva, with an invitation to accede thereto. The protocol is 
for that purpose left open. 

The present Convention will be ratified, and the ratifica- 
tion will be exchanged at Berne within four monthB or sooner 
if possible.* 



UMAzikte 
of ihaCon* 

TODtioil* 



LIST IN CHRONOLOGICAL ORDEB OF THE STATES 
WHICH HAVE ACCEPTED THE CONVENTION OF 
GENEVA OF AUGUST 22nd, 1864. 



France 

Switzerland 

Belgium 

Netherlands 

Italy 

Spain 

Sweden and Norway 

Denmark 

Baden 

Greece 

Great Britain 

Meclrlenbnrg-Schwerin 

Prussia 

Turkey 

Wurtemburg 

Hesso (Grand Duchy) 

Bavaria 

Austria 

Portugal 

Saxouy 

Russia 

Pontifical States 

Roumania 

Persia 

San Salvador 

Monteneg^ 

Servia 

Bolivia 



September 22nd 1864* 

October Ist 1864. 

October Uth 1864. 

November 29tb 1864. 

December 4ih 1864. 

December 5th 1864. 

December 13ih 1864. 

December 1 5th 1 864. 

December 16th 1864. 

January 17th 1865. 

February 18th 1865. 

March 9tb 1865. 

June 22nd 1865. 
July 5th ' 1865. 

June 2nd 1866. 

June 22nd 1866. 

June SOtb 1866. 

July 21st 1866. 

August 9tb 1866. 

October 25th 1866. 

May 22nd 1867. 

May 9th 1868. 

November 80tb 1874. 

December 5th 1874. 

December 30tb 1874. 

November 29ih 1875. 

March 24tb 1876. 

October 16th 1879. 



* The nine powers who attached their signatures to this Treaty at OeiMffa «a 
the 22nd Angust, 1864, are — in the chronological order of their retpeetm latUca 
tions — France, Switzerland, Belgium, the Netherlands, Italj, Spain, Benmaika ^ 
Duchy of Baden, and Prussia. Twelve other Governmenta iubse^nently ■Mpi' 
at different times, namely, Sweden and Norway, Greece, Great Bntain, MmIm* 
burg-Schwerin, Turkey, Portugal, Russia, Boumania, Persia, San Salvador, IW 
Argentine Bepublic, and the United States of America. Sleren oth«r Btalaa od|y 
signed under pressure of war in which their armies were engaged or were abooft t» 
enter. These are Wurtemberg, Hesse, Bararia, Austria, Saxony, tlw ^ ^M%"^ 
States, Montenegro, Serria, BoUria, Chili, and Peru. 
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Chili 


November 15 th 


1879. 


Chap. Hi* 


Argentine Repablio 


November 25th 


1879. 


— 


Pern 


April 22nd 


1880. 




United States of America 


March Ist 


1882. 




Bulgaria 


March Ist 


1884. 




Japan 


Jane 5th 


1886. 




Lnxembnrg 


October 5th 


1888. 




Congo 


December 27th 


1888. 





LIST IN CHRONOLOGICAL ORDER OP COUNTRIES IN 
WHICH NATIONAL SOCIETIES OP THE RED CROSS 
HAVE BEEN FORMED. 



Wnrtemberg 

Oldeabarg 

Belginm 

Prussia 

Denmark 

Prance 

Mecklenburg- Schwerin 

Spain 

Hamburg 

Hesse (Grand Duchy) 

Portugal 

Sweden 

li^orway 

United States of America 

Saxony 

Baden 

Switzerland 

Russia 

Austria 

Holland 

Bavaria 

Turkey 

•Great Britain 

Luxemburg 

Portugal (re-constitution) 

Italy (re-constitution) 

Denmark (re-constitution) 

Montenegro 

Servia 

Roumania 

Turkey (re-constitution) 
Greece 
Peru 

Austria (re-constitution) 
Argentine Republic 
Hung^ary 

United States (re-constitu- 
tion) 



December 


1863. 


January 2nd 


1864. 


Pebruary 4th 


1864. 


Pebruary 6th 


1864. 


May 


1864. 


May 25th 


1864. 


June 24th 


1864. 


July 6th 


1864. 


October 18th 


1864. 


December 


1864. 


Pebruary 11th 
May 24th 


1865. 
1865. 


October 


1865. 


January 26th 


1866. 


June 7th 


1866. 


June 29th 


1866. 


July 17th 


1866. 


May 3rd 


1867. 


May 18th 


1867. 


July 19th 


1867. 


January 5th 


1868. 


June 11th 


1868. 


September 
July 


1869. 


1870. 




1870. 


May 31st 


1873. 


Juno 18th 


1875. 


January 15th 


1876. 


January 21st 


1876. 


July 


1876. 


Pebruary 


1877. 


June 22nd 


1877. 


April 


1879. 


March 


1880. 


June 13th 


1880. 


April 15th 


1881. 


June 9th 


1881. 
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Switzerland (re-constitu- 


June Htli 


1832 


tion) 






Balg.ma 


hUy 4tl, 


1SS5 


Portugal (re-constitution) 


May 27tK 


18?7 


Japan 


June 22u[l 


1S87 


Congo 


December 31st 


iseg 



RESOLUTIONS PASSED AT INTERNATIONAL CON. 
FERENCKS HELD BY THE FOUNDERS ANDi 
REPRESENTATIVES OF THE RED CROSS.' 

At Geneva 1863 

Paris 1867 

Berlin isnn 

Geneva 1884 

Carlsiuhc .. .. .. 1887 



I. — ^Abi and GE^fERAL Okganisation of the Red Cross. 

1. There exists in each of the contracting States aigna- 
tories of the Convention of Geneva, a society called the 
Keel Cross Society, wliose duty it is to do its utmost in 
time of war to aid the official sauita.ry service of anuies in the 
field.; 

2. It ifi desirable that this society slionid be the only one 
authorised by the State to use the Red Cross as a badge and 
that it should be protected against abuai's which might prove 
deti-imental. 

3.' The ofiices of the society should be distinguished by 
an external sigu in order tliat public attention may be culled 
toit . 

4. There is no general seliemo for the organisation of 
Tolunteer aid adapted to all the Stjiten. Such organisation 
must depend on national and local circum stances, £ver^■ 
National Society, thereftirt, should be organised in the ^vay 
which raoy appear most useful and convenient to itself. 

5. Each society shiill have at its head a central committee, 
to which the general direction will belong. 

6. Sections, iniiimited in number, may be formed in support 
ot the central committee. 

7. Sections shall be foi-med throughout each country-, 

8. The assistance of ladies' committees is indispensable. 

H,' In large states, provincial or district committees can be 



* If the foiloning pttn^iib) nppcnr wmcwhut diejointed it is dup to the imtit 
that tLej are literal tranilation* of rooliitions passed nt mMtings sprrad oma 
period ot 24 jean. 
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created as links between the central committee and the local QtUB^ML 
sections. 

10. The central committee of a small State can be placed 
in relation with that of a large State, in the same manner as 
provincial committees stand in regard to the latter. 

11. It is desirable that local committees, whilst devoting 
a portion of then- annual receipts to the fund of the central 
committee of their own country shall be autonomous with 
regard to the administration and disposal of their own re- 
sources. 

12. In this respect the centi-al direction — in which the local 
committees pai-ticipate through delegates having the right to 
vote — can only indicate to the local committees in time of 
peace, its actual requirements and solicit assistance for work 
undertaken in common, without having the power to dispose 
independently of their personal and material resources. 

13. National Societies, whilst remaining, as far as concerns 
internal organisation and administration, absolutely independent 
of each other, recognise that they have the same object m view. 
This community of work creates amongst them amoral solidarity 
which is so necessary to the accomplishment of their humani- 
tarian mission. 



II. — Relations between National Societies and 

Governments. 

14. Each society should place itself in communication with Internttioiial 
the Government of its own State, in order that its offers of '•^•'""li. 
assistance may be accepted should the opportunity arise. 

15. It is desirable that Governments should rive their 
patronage to these societies and facilitate to the fullest ezt^it 
the realisation of their objects. 

16. Each society should obtain official and legal recognition. 

17. The relations between the societies and the military 
authorities in time of war should be officially determined, and 
all regulations should be as uniform as possible. 

ni.— Work of National Societies in Time op Peace. 

18. During peace the societies should prepare with a view Work daring 
to making themselves useful in time of war, especially in ?••**• 

the manner indicated by Articles 19 to 46 hereinafter mentioned. 

(a) — Arrangements for Mobilisation. 

19. The societies should come to an understanding with the 
military authorities in order to define their relations m time of 
war. 

20. Tliey should anange their organisation and draw up a 
precise and detailed plan of their action in time of war. 
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mk (by— Preparation of MateriaL 

2L The sodetiefl should prepare material aid of every 
dMcnptum. 

22. The flodetiefli especially those on which devolTe the 
ezdnsiTe charge of an important portion of the sanitary 
service, should take necessary measures so that material 
snfficient in quantity as well as in quality and smtable to die 
exigencies of war, snail be ready in csase of mobilisation, mare 
particularly for the first requirements; in defiinlt of thia^ tfaey 
should at any rate assure themselves by previous arrangement 
of the poesibQity of obtaining this material in such a maimtt 
that the general organisation at the opening of a campaign may 
nut be thrown into confusion. 

23. It is not necessary during peace to have depdta of 
materiaL It is, however, expement to procure modelB of 
articles necessary for the comfort of the ack as well as 
stretchers, and to arrange with the committees of different 
countries for the mutual exchange of objects of this kind. 

24. It is desirable that in every State or in a union of States 
there should be formed a permanent exhibition of sanitaiy 
material. 

25. It is advisable that each society should form an albmn 
or a collection, illustrating, by di-a wings, engravings, or photo- 
graphs, the whole of the ambulance material as well as the 
corresponding material used by the War Department of its own 
country, and that it should send a copy to each of the other 
societies as well as to the Governments which have accepted 
the Convention of Geneva. Such an exchange would take the 
place of an international museum. 

26. An International Commission should be appointed for 
tlie examination of models of ambulance materiaL 

27. l*hc societies should procure tents or portable barracks 
adapted for the relief of sick and wounded in time of peace as 
well as during war. 

28. The societies, dining peace, should make prepamtion 
for military reserve hospitals, undertaking to establish or 
administer them in time of war. Such preparation should 
include the selection of localities, material, and administration* 

29. The societies should also obtain during peace informa- 
tioii as to the expei*ience acquired, and all the new inventioxiB 
and suggestions relating to militarj" hygiene and the relief to be 
afforded to the sick during a campaign. 

30. Antiseptic dressings should be adopted, by order, in all 
the Societies. 

The societies are advised to take the necessary steps, aa fiu: 
as they are concerned, that antiseptic and conservative surgery 
shall be employed in all armies, even in the first line and on the 
field of battle. 

(c) — Organisation of the Personnel. 

ni. The societies should endeavour to form and instrnot 
Volunteer ambulancers. 
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(1) — Men, Chat 

32. The Belectiiin and equipment of a Hanitary coi-ps, com- Work durinf 
posed of active and vigorous men, is as iiBefiii to the BOcieti<?B P™"*- 
during peace as in war, 

33. It is deeirablo, wherever societii's of militm-j' pensioneis 
exist, to obtain thtir aeoistaiice for the transport of ihe sick, 

34. The pei-Bonnel of the sick tmnsport corps, which ought 
to [he formed during" peace, should have a proper training, as 
mucli for tile purpose of maintaining the nistruction already 
acquired as for nabituatmg the men to that discipline which is 
absolutely indispensable. 

35. It ia advisable to form professional associations of men 
employed in the 8er\-ice of the sick : 1st, in order to maintain 
amongst them the sentiment of profeasional honour ; iudlv. in 
order to make pro\'i8ion against an uncertain fiiture for those 
who in the exercise of their duty may become partially or totally 
incapacitated from gaining a hvelihood. This object could bo 
obtained by mutual assurance in ease of accident. 

(2) — Women. 

30. It is part of the duty of tlie societies to provide for the 
instruction of ftmale nurses. 

37. This duty cannot be fulfilled unless those who desire to 
•become nurses undergo a strict examination as to fitness, and 
are trained and exercised by experience in nursing the sick 
poor. 

38. In examining the capacity of nurses, not only should 
their moral and intellectual quaUties be considered, but atten- 
tion should be given to their health, in oi'der that they may be 
physically competent for the sei'vices which will be requir^ of 
them. 

39. The societies are recommended to undertake during peace 
the development or establishment of a system of instruction for 
ladies who might be commissioned to superintend the IocaI 
ambulances or stationary hospitals of the Red Cross, and thus 
enable them to give efficacious assistance to physicians and 
Burgeons by t!ie intelligent execution of directions relating to 
the hygiene of hospitals and the treatment of the sick. 

{d ) — General Service. 

40. It is nece^isary, during peace, to designate for the special 
branches of service to which they will be attached those persons 
who will be called on for active duty at the time of mobilisation, 
and at once to instruct them in the work which they will have 
to perform. 

41. The nursing staff should be insta'ucted during peace m 
the application of antiseptic dressings. 

42. It ia necessary to organise beforehand a sufficiently 
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:«AF, m. numerous reserve to supply any vacancies which may occur, 
and thus avoid interruption in the service. 

43. A pension ought to be assured not only to persons who, 
whilst devoting themselves to the care of the wounded in war, 
may become incapacitated from gaining a livelihood, but also to 
the families of those who may succumb to the same causes. 

(e) — Mark of Identificatio9i, 

44. The societies should endeavour to obtain by all the 
means in their power the adoption in the armies of their 
n-spective countries of a mark which will enable them easily 
to distinguish the identity of the dead and wounded. 

(/) — Catastrophes in Time o/ Peace. 

45. The societies should, as far as possible, associate them- 
selves with humane works correspondmg to those \rhich they 
undertake to fulfil in time of war, and give their assista^nce in 
those public calamities whicli require, as in war, prompt and 
organist 'd relief. 

4G. The societies should undertake the care of the sick, 
especially in conjunction with deaconesses. Sisters of Charity, 
the Orders of St. John of Jerusalem and Malta, and other 
similar bodies. 



IV._The Work of the National Societies during War. 

rk during 47^ I,i time ot war, the national societies of the bellig;erent 

States, in proportion to theii' means and in conformity with 
military regulations, shall furnish aid to their respective armies, 
particularly in the manner indicated by Articles 48 to 61. 

{a)^AuxiUarij Personnel, 

4S. The societicrt shall organise and place in the field volmi- 
teev male nurses. 

\\), On the demand or with the consent of the mflitary 
authority, they sliall send these male nurses to the field of battle 
under til*' direction of military officers. 

r>0. At the theatre of war, in a foreign country, the sanitary 
sei-vice of armies shall be personally and materially assisted by 
tlie societies — 

(a) On the field, after a battle. 

(I.) In the transport of sick and wounded. 

(<;)• In the hospitals. 

51. The societies shall endeavour to estabhsh good relations 
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and a connnon agreement with other aid societies acting at the Chap. m. 
theatre of war. ^ r TV 

52. The volunteer male nurses on active service should be ^^^J ^ 
provided by their respective societies with everything necessaiy 

for their maintenance. 

53. They shall wear in all countries, as a distinctive uniform 
mark, a white armlet with a red cross upon it,* 

(h) — Sites for Hospitals. 

54. The societies, acting in conjunction with the military 
authority, shall fix on sites for the care of the wounded. 

r>5. They shall, on principle, avoid everything which may 
draw their members into a fight, and consequently they shall 
abstain from forming ambulances in the first line. 

56. As a general rule^ they shall not establish or undertake 
any hospitals outside their own country. 

(c) — Depdts of MateriaL 

57. The societies shall establish at home and abroad central 
and subsidiaiy depots of sanitary material. 

58. For this purpose they shall give special attention to the 
fortresses at home which are menaced. 

59. Gifts of material shall be submitted to the most careful 
examination before being forwarded to the seat of war. 

60. Purchased material shall conform as closely as possible 
to the patterns approved by the Government. 

{d) — Hygiene of the Battle-field, 

61. The societies shall arrange for the disinfection of fields 
of battle to the best of their means. 



v.— Maritime Activity of National SociETiEs.t 

62. The Aid Societies shall arrange with the Societies for Maritime 
the relief of shipwrecked mariners, in order that these bodies, in actiTity. 
case of a naval war, and in consideration of higher payment 

than usual, shall place their lifeboats at the disposal of the 
former, and shall also hire a sufficient number of other boats. 

63. Before engaging vessels intended for the relief of the 
shipwrecked in a maritime war, it will be necessary to settle 



* In accordance with Article 7 of the Conyentioii of Geneva of 22Qd August, 
1864, the military authority onlj has the power to give 9uch an armlet. 

t The international conference at Oarlsruhe in 1887 decided that it was neces- 
sary to submit tliis to a complete rerision. The question is now undergoing con- 
sideration, and it is probable that at the next conference, tlie date of which has not 
jet been fixed, new articles will be substituted for those which are here given. 

Vide also, on the maritime actirity of the Bed Cross, Article 13 proposed to be 
added to the Convention of Ckneva. 
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tlie qoestioa as to who shall bear the expense oooaaioned by 
damage to or the loss of such vessels. 

64b Bdief vessels shall operate duringr and after h battle. 
Th^ shall foUow the belligerent fleets^ aim shall be under the 
orders Cff the Admirals commandinff; 

6& Dniing a battle and immecBatelv after a signal of dis- 
tress shall be hoiBted, they shall go to the relief of all ships^ to 
whatever nationality they may belong. 

66. The relief vessels, immediate^ after a naval engage- 
ment, shall signal that they can and wfll receive sick and 
wounded. 

67. For this service steamboats should be selected of a 
certain q>eed, good sea-goers, easy to handle, and apacions be- 
tween decks. 

68. The preparations concerning the personnel and the 
organisation of the relief vessels shomd be settled during peace, 
and should also conform to the military organisation of tilie 
different States. 

69. For commanders of relief vessels preference shoidd be 
given to retired naval officeis, or to master mariners and pilots 
who have served in the Navy, and a pension should be assored 
to them, and their families should be provided for in case of 
need. 

70. The Relief Societies shall place delegates on board, 
whose orders, as far as relates to destination and the object .ci 
the vessel, shaU be followed by the Officer Commanding. 

71. It is not necessary that the rest of the crew of relief 
vessels should be selected during peace. It will be quite 
sufficient to engage them before the outbreak of hostilities. 

72. The selection of the personnel (Nos. 69 and 71) shall be 
left by preference to the rehef societies established in maritime 
towns. 

73. The material intended for relief vessels ought to be pro- 
vided from a special list During peace patterns can be obtamed 
and notes made of the manufactories where such articles are 
produced. 

74. This material will be as far as possible acquired accord- 
ing to the regulations and patterns oi the War Marine. 

VL— International Relations. 

(a) — Intematianal Committee. 

75. In the general interest of the Red Cross, it is advisable 
to maintaui the International Committee of Geneva in the same 
way as it has existed since the origin of the work. 

It will continue in particular — 

(a) To endeavour to maintain and develop mutual relations 
between central committees. 

(b) To notify the constitution of new national societies^ 

after having satisfied itself of the conditions under 
which they are formed. 
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(b) — Bullelin. CBiP. II 

76. It is advisable to giipport the "Bulletin Inteniational," intenutioi 
which is published at Geneva, as the recop^ised organ of the wl**""™*- 
Bocieties of the Red Cross. 

77. The national societies should co-operate as actively as 
possiblt) ill its compilation, and should endeavour to obtain 
subscribers. 

78. In case the subscriptions should bo hisiifEcteut to meet 
the cost of publication, the Intemationnl Committee shall have 
tho right to refer the matter to tlie Central Committee. 

(p) — Conferences. 
711. The Bocietiee of different countries shall assemble iu 
international conferences in order to commuuicato their ex- 
periences, concert aa to the meaBures to be adopted in the 
interest of tho work, and to develop the personal relations of 
their members. 

80. In ordinary tunes it is desirable that these coiiferGnces 
should be held at intervals of five yeai-s. 

(d) — Mutual A»»iiitance. 

81. In case of war, the societies of belligerent States can 
solicit the assistance of those of neutral States. 

82. In case of war out of Eiu-ope, for all States ivhioh si^ed 
the Convention of Geneva having Red Cross Societies, aid to 
sick and wounded soldiers from the national societies of otlier 
States is aasm'ed on tho tenns which tiavo beeu generally 
accepted. 

83. Neutral societies which desire to give aid, either personal 
or material, to one or the other of the belligerent annies sliall 
submit \vithout reservation to the orders of the military authori- 
ties, especially in cmintries where the action of neutral delecate* 
is subordinated to fho direction of the national society ; these 
delegates shall accept the regulations of the central committee 
of the said society. 

{e)— Agencies. 

84. In case of war the International Committee shall create 
oue or more ageucios, on the assiBtance of which the national 
societies can rely for the purpose of forwarding relief iu money 
or kind to tho wounded of tlie belligerent armies. 

85. If required to do so, it shall also give its help, or that of 
its agencies, to the national societies of the belligerents, for the 
transmission of correspondence, without prejudice to the direct 
correspondence which these societies may establish between 
themselves, under the authority of the mihtory commanders and 
tho conditions determined by them. 

(/) — Convention of Geneva. 
86. The International Committee is invited to take active 
steps in order to obtain for tbe Convention ot Geneva the 
adhesion of all States which have not yet signed it 






CHAPTER IV. 



GENERAL REMARKS ON ESTIMATES FOR AMBULANCE 
TRANSPORT WITH ARMIES ON ACTIVE SERVICE. 



BAP. IT. The ambulance tiausport wliich has to be estimated for an 
army taking tlie field, comprehends not only that which will 
be required for the removal of the wounded from the field of 
battle, but includes also the transport which will be necessary 
for the use of the sick, from the fighting line in the front to the 
base of operations. The conveyances and the number of the 
bearer companies for the transport of the wounded from the 
scene of action to the collecting and dressing stations ; the 
mule litters and cacolets, or other carriage for the transport of 
the wounded to the field hospitals and base hospitals, or to 
ports of embarkation, over country too broken for carts or 
wagons, when the distances are not very remote from the posi- 
tion of the army operating in the field ; the wheeled convey- 
ances drawn by animals for the carriage of sick and wounded 
along the roa^s in the rear ; all these have to be taken into 
account in the estimate, and the numbers required of each dea- 
ciiption of transport have to be separately calculated according 
to the nature of the military undertaking in which the troops 
are about to be engaged. 

There are so many circumstances which have to be taken 
into consideration in forming an estimate of the amount of 
transpoii; mat<5riel and of the strength of medical establishments 
required to accompany a force of any given strength that is 
about to proceed on a hostile expedition that it seems doubtful 
whether anything beyond an approximate calculation for all 
the wants of the army can be fi*amed. Say that an army (.'orps 
is ordered to embark on a hostile expedition and the question is 
put to the medical department, what strength of ambulance 
transport and hospital establishment will be required to accom- 
modate the sick and wounded, and accompany the force to 
provide for the casualties which may be expectecl to take place, 
from conflict with tlic enemy, and disease. On what basis is 
the answer to be framed ? 

Before entering further into the detail of this question it is 

necessary to indicate tlie general idea of the control of the 

medical an-angements of an arm;* ni the field. 

Principal These, in the first instance, are made by the Director- 

'<*«' General, who nominates a principal medical officer to the 

^' 7|^^ Oommander-in-Chief, who appoints him. This medical officer 

should be on the stafl* of the General Officer Commanding 
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when Biielj lias been the case it has invaiiubly worked well.* In Chap. IV- 

the Egyptian Campaign of 1882, where tiie Principal Medical — -• 

Officer was not on t!ie staff, tlie result of the medical arrange- si^^^ 

mentB, excellent ae they were eiibsequeiitly proved to Le, was Oenerel Ci 

nothing bnt confusion and disaster. If the Pi-incipal Medical uiauding. 

Officer ifi not on the staff, that is to say. is uot the assistant to the 

General Officer Uommanding in matters relatiug to the health 

and efficiency of his troopa he should be relieved i)f all vespoiisi- 

bility in case of failure of the medical arrangements. General 

Sir Donald Stewart, G.C.U., speaking at the Hoyal United 

Service Institution, on the Medical Service in Modem War. said 

" Dr. Jlarston again observes that iu the new Queen's Regu- 

" lations the principal medical officer is not mentioned an belong- 

" ing to the staff of the army. I niuat confess to not having had 

•' an ojiportunity of reading up the new regulations, bnt I am 

" siu'e of this, that a General Officer who ia not in the closest and 

" most intimate relation witii his Principal Medical Ofiicer cannot 

" be surprised if the medical aiTangementa are not as perfect as 

" they might be. My own experience is that if the head of an 

" important department is not in the confidence of the General 

" in command, it is absolutely impossible for him to oarry on his 

" duties efficiently."t 

The report of Lord Morley'a committee, after the Egyptian Lonl 
War, to mvestigate the organisation of the Array Hospital „'"'''?''' 
Corps, hoepitAl management, aud nursing in the field fully '^ ' 
corroboi-ates the above statement, and should be well known 
to all medical officers in order to guide thein in the future. 
It is. perhaps, the most valuable report that has ever been 
rendered ou the medical semce of the army. If the Principal 
Medical Officer of a force is not in the closest relation with the 
General, there is the chance of the medical service of the force 

» failing. 
The men of the Medical Staff Corps Bearer Companies, 
whose duty it is to render aid to the wounded on the field anil 
to carry them on stretchers to places of safety are, in the Britisli 
ormy at any rate, also the men who attend upon the sick iu tlio 
field and ot^ier hospitals. But it is not always possible to say 
how many hospitals will be established along the line of opera- 
^_ IJons of an army, when the very line which the army may 
^K follow, like the numbers who fall sick aud non-effective, is 
^H| dependent on a mass of cireumstanc*^, the degree of potency of 
^B^ ■which cannot be accm-ately determined beforehand. The 
fatigue to be endured, the loss of rest, insufficiency of hhelter, 
exposure to the vicissitudes of temperature, the miasmata, the 
occurrence of epidemic disease, and other influences affect the 

I ratio of sickness to a marked degree, and equally the strength of 
the bearer company and hnspital estiiblishntenta necessary. On 
the field of action itself the propm-tion of casualties is found to 
i 






' 9inpcthi«wM wriUeii the P.M.O. lia» been included in tli8 Slairof Uie O. . 
n the Jinn of eomaiunimtion. 
t Lecture on Medical SorriM in Modem War, bj Surguon-OenFri'l jUsnl 
L MJJ., C.B,, Journal of Sogal Untied Sei-riVc Imtdalian. Tol XX.X1V., p- JST 
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Oma». I?, vaiy so much in different battles that it is hard to form an esti- 
mate of the amount of ambulance transport that will be required 
for any particular engagement. It is not an eaqr matter to 
ascertion, even with an approach to acouracj, the number of 
casualties, including killed and wounded^ which have hitherto 
occurred in particular battles ; and it is still more difficult to 
arrive at a Knowledge of the number of the wounded who 
require to be carried to the field hospitals for treatment. On 
looking back to the principal battles of the earUer part of the 
present century it is remarsable how frequency it is difficult to 
obtain information beyond the general &ct that of a given 
number such another number were ''killed or wounded"; j^m* 
equally remarkable how discordant the accounts of these 
particular numbers are, in the records obtained from difFerant 
sources. 

Again, the difficulty is increased on account of the numbeis 
of the wounded of the vanquished force left on the field, who 
equally have to be transported for care and treatment with 
those of the conquerors. This difficulty is now removed bjr the 
terms of the Geneva Convention of August^ 1864; for by the 
articles of this treatv it is provided that wounded prisoners may 
either be given up tor care and treatment to the oountries to 
wliich they belong, or sm*geons and attendants belonffinflp to 
their own country may be left with them to provide for meir 
wants without being subject to the risks and penalties attached 
to priboners of war. 

It is now proposed to indicate the methods by vrhidi 
ambulance transport is applied to a force in the field, and 
in tbe light of previous campaigns and opinions expressed liy 
those best qualified to judge, the average amount of sick and 
wounded in a force for whom provision has to be made. 

In war there are three lines of medical assistance. 

The 1st line consists of (1) officers attached to ooips; 
(2) bearer companies. 

Tiie 2nd line consists of field hospitals. 

The 3rd „ ,, hospitals on the line of oommunioa* 
tion, and the base hospitals. 

The main principle of this organization is that disabled 
soldiers should be passed as rapidly as possible from their regi» 
ments through the field hospitals to the base, so that the fighting 
line may be at once free to advance without being hampered hj 
the caro of its sick and woimded. 

1st Line. — 1. An officer is atlached to each regiment, 
battalion, batter^', troop, or company of Royal Eng^eers on 
active service in the field, as shown in field army establishments! 
to afford such temporary assistance to sick and woimded as may 
be required in camp, on the line of march and in action. The 
duty of these officers is to treat trivial cases of sickness^ 
and to render such temporary aid to the wounded as may 
be necessary, until the bearer company arrives. A field stretcher 
is provided for each company, ana two men per company are 
trained as bearens and act under the orders of the medical 
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officur. Eveiy eoldiev earries, us part of bia fielJ equip:i?ent, a 
bandage with lint for tbe first dressing of wounds. 

Tbe supplomental regimental aid consists^ of tho two men 
per company drawn from the regiment, giving 16 men to cany 
8 stretchers. This number is quite insufficient for the purpose. 
and as coramandiiig officers naturally do not tike to let good 
' men out of the ranks, these men should come with tho rest of 
the regimentui aid. except the medical officers only from the 
Medical Staff Corps Resei-ve. 

2. The duties of a bearer company are to render the first 
assistance to tho wounded, aod to collect and remove them to the 
I dressing stations, which are established by its medical officers, 
and thence to the field hospitals. 

Bearer companies in the English army date their origin from 

tho report of the Committee* of the Brussels Exhibition in 187(i, 

and tables showing theii- personnel, camp equipment, and 

j transport were first published with Army Circulars. Clause 77 

I of 1H77. 

The first bearer company actually employed in the British 
I service was one organised during the last phase of the Zulu 
1 War. It was composed of a few non-commissioned officers, and 
k men of the Army Hospital Corps, and of line regiments, largely 
I supplemented from native sources. It was commanded by 
r Surgeon-Major J. Hector, and under him did excellent service 
fat the storming of Secocoeni'e stronghold in 1879. 

It was not, hov/ever, until 1881 that a bearer ccimpany was 
L Organised for war, complete in personnel, and equipment 
I according to the existing regulations. This company under 
the command of Surgeon-Major W. Johnston was in January 
of that yeai* sent to Natal as a reinforcement duiing the 
I Transvaal War, but owing to tho cessation of hostihties was 
r actively engaged. 
The personnel was originally laid down as follows : — 
Medical Officers . , . , . . . . 8 

Captains and Lieutenants of Orderlies . . 3 
Non-commissioned Officers and men Army 

Hospital Corps . . , 
Bearers (drawn from Reserve) 
Bitraen (drawn from Reserve) 
1 Officer (Army Service Corps) 
Non-com missioned Officera and men (Army 

Ser\-ice Corps) 
Drivers (partly A.S.C., others locally supplied) 
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Total strength of all ranks . . . . 210 

In 1883, on tlie recommendation of Lord Morley's (^m- 
Linittee on the medical service, tho strength of a bearer company 
fwas vei-y greatly reduced. 

• UuHor Uie profide'ioj of t)ie Aulhor. Sre " Report on the AppliiQces fcit 
jiid to Ihe SU-M and Wuiiniled in War, in tlie Bruueta Eibibitiua of 1876. 
[Loodun, H.M.'* S aiiumtry Odiue, IttTli." 

(GIO?) O 
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C»A». rv. The personnel of a bearer company is now aafoUowB;— -_ 
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Tlie bearer companies are apportioned one to eacli bri^de, 
but do not form an integral part of it, and they will in: fully at 
the disposal of the diviKional authorities, who will detach them 
or mass them as necessity may require. (Reg. lied. Services, 
Part I., para. t563.) 

The organisation of a bearer company is on too small a scale 
to be effective, and for the reason that the amount of work 
which niiglit be produced with the excellent material and 
appliances, is lost because there is not eufScient " strength " to 
work it. Expense alsii prevents the organisation of bearer 
companies as permanent establishments, and it is this fact, as 
much as anything which militates against their efficioncy. 

There should be a permanent Dearer company and field 
hospital at Aldershot, wliich should work at all maucmivrea, and 
in the winter time be utiheed for hospital work. 



L 



bearer Compniiie' in the VritUk Ariiii/. i 

^rovigU this depot bearer comimny and field hoepitiil aU Ck&p, IT. 

raodicitl otticeiti and men should pass, ixi order tu be practically 

familiar witb their working. CoSJ^Likt. ,'. 

It cau Hcareely be expected tliat the oiBcers, uou-comniia- 

aioncd officeva, and lucn, whn are Huddoiily imibiliaed at Alder- ■ 

shot, on tile outbreak of a war, cau acquire a kuowludno of their 

duties in tJif short time before embnrkatioiL In the tiret place 

the drill and the hospital training ate generally forgotten, and 

this JB not the fault of tlie men so nmeh a8 of the Bystem which 

dividts them up into such small dtitaclunents, and iu the senQiid 

place, neither officers nor men have the slightest idon of their 

t'-varioiiB eapacities for their work. Lastly, with regard to the 

I li«eerve. where they have been employed they liave not answered ' 

I as well as was expected. One witness before Lord Morley's ' 

I iCommittee Ktuted that tteveral of the men who voluuteoied for 

■duty as sbetcher beareifl had siicli bad diaractei-s that they 

-were sent back to thi.-ir corps. It would appear tiien to be abso- 

thitely essential to have a pemianent eatiibhahment sufficient, 

1 ^iJi a thoroughly competent mititiu reserve, to supply the let 

l-Army Corps, and this should be kept up to the highest state of 

I effieiciicy. All resei-ve men should be told off' to their rcBpectivo 

ryluties, and might be inspected each year by the officer detailed 

1 io command them, or mobilised for ten i^ys' training, in the 

'Same manner as in Germany. At any rate the militia is the 

source trom which the medical service tjhonld obtam its resei-ve. 

We oaonot rely on a volunteer reserve, such us was drawn upon 

in the Egyptian war, and v.liich proved how utterly woilhless 

it was. 

. The reserve of the Medical SlaJl Corps require to be 

Ltraiiied annually, as by regulation it is ordered, or otherwise 

the Medical Staff Corps Reserve becomes practically valuelesa. 

The special nature of their duties arc i'orgotteu, and the resultu 

are disastrouB, 

The hfting and carrying of wounded men requires much ThephyucJ 
attention and care, and it is always of the most irksome and ^"'I't'on*' 
■'".tiguing character. \\'hat, then, are the conditions jJiysically 
i8t a lK3arer should poseoss? A bearer should be strong, well 
xnade, and average 5 feet li inches iu height, and not more than 
' feet 8 inches, witha chest measurement otuot less than 35 inches, 
id a weight of 150 lbs. This will give a muscular powwful 
in of exactly the mould requii-ed for a bearer's duties. The 
ichest measurement Is a most important matter, the value of 
jrliich is coiiriderably nndfr-eatinwtcd. Energy, or that forco 
,>-hich is put out to make work, or in iither words Vw^ily 
caterial convertible into force, which is woik, rewilts in strain 
>r tension on all the large vessels iu coijuection with tho 
^ luart and lungs, and miless these are proportionately equal 
r^to tlic strain thrown upon them, and have a strong "roomy" 
' fliorjLx or chest cavity to assist them, and in which to work, 
failure will result and consequent inefficiency. T.Tie present 
standard of il foot 3 inches in lioiglit, and 33 inches chest 
— easm'cment, is too low, and when a stress of work does occur, 
((il()7) 2 
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CatP. IV. from tliis cause alone the tcnrcrs vnW Iw veudt-red non-effective 

aiid will fill the IioBpitjiIs. Men of thia size are nut Strang enougU 

ftmS^ of *'"'■ *''^ ('"tics in the ward of a hospital, much less for the work 

Medical Siaff of those of a bearer company. 
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The transport of benrt-r companies and field hospitals 
sbonld be, as at present, Bnpplied by the Army Service Corpa, 
and only removable from tiio medieal establishments by tae 
General Officer ComniHnding'. QiiartcnnHBters of the medical 
staff should hu specially instmcted in transport duties, and be 
ablft to take charge of the transport while it is attached to bearar 
companiffl. 

Mounted Beawr Coinjittnie*. — The apphcation of ambulanm 
transport to cavalry in the field is a most difficult problem, aiid 
never has any beare" company l>eeu able to follow their veiy 
lapid movements, and as ax present organised it is nnlikely thm 
they ever will. Mounted bearer companies were tried in the 
Egyptian campaign but the results are doubtfiil. The latfr 
Sir Herbert Stewart in Appendix 39 of Lord Morley's itepoit 
writes : " "With reganl to a bearer company, I consider the 
" present organisation of a bearer company absolutely unsnit- 
" able to cavalry. 

" It seems to mo that in the fuhire not only must cavalry 

" bo called upon to fight on foot, but (his at considerable 

" distances from the main body of the army, and that often 

" they must move rapidly to these distances. A bearer oom- 

lany can, under present circumstances, make no pretence of 

eeping near cavalry, as was exemplified specially on the 

25th August and the 9th and 13th of September. I think 

that a mounted bearer company should take the place rf 

the present bearer company, so far as cavalry in coacemed. 

For this I should suggest two classes of transports : — 

" 1. Cacolets carried by stout horses. 
" 2. Very hght ambulance (carts). 

" I should employ the first to follow cavalry wherever they 
may go, and tliu si^cond to follow so far as may be poanblei 
■' and to relieve the first. 

"With reference to the present pack saddles and cacnleta, 
" they are made for mulus, and are not suited except on an 
" emergency for horses, I should suggest, of course, proper 
" pack saddles, and more comfortable cacolets, . . . One 
" man should have charge of two horses. He would thus bft 
" able to pick up three disabled men. One of the two pairs of 
" cacolets should be fitted with a seat in the front part of the 
" cacolet upon which the man in charge could ride either 
" before he has taken up any one or after he has taken up two 
" men. As a matter of fact the transport men in charge of tha 
" three cacolets rode to Cairo, sitting in the centre of the 
" cacolet when necessary, without much inconvenience. 

" I do not know that I could exemplify the class of amba- 
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" Ifliice T should propose better than by hkenmg it to au Irish Obip. IV. 
*' car. 1 Would suggest a conveyuiice of this sort with a tiriver, ^~" 
*' mid two places on each side where men could partially lie flaunted 
" down. I should suggest the lines of an Irish tar as neur as Be»rer 
" possible, as with two wheels being the most comfortable "'"?''"'•■ 
" conveyance for five people. This could be drawn by one or 
*' two horses, according to the nature of the country, one in 
" shafts, and the other attached by a spUnter bar. "" 

" I should not have any covering. Any covering, even 
*' canvap with the necessary fittini^, adds weight tu a great 
" extent, and the very esseuce of these ambulances for cavalry 
*' should be their lightness ; this even at some risk to the 
•* patients, 

" Given tlie percentage of wounded to be provided for, 
" two-tbirde might be provided for in these light ambulances, 
" and one-third in cacolets. The Army HospittilCoi'ps orderhea 
" must be all mounted. 

" It seems to me timt on those lines a bearer {iompauy could 
" be Gstabiished which would be really suitable for employment 
" with cavalry." 

This is an ingenious and clever idea, of applj-iug ambu- 
lance transport to cavahy; but Ihongh this report was mad© 
eight years ago there hae been nothing done. In fact, at the 
extended manoeuvres of the cavalry at Uffington in 1890 no 
attempt was made to solve this difficulty. If such a bearor 
company were ever tried, it must be distinctly understood that 
it is necessary that it should at least be permaueul, and retain 
its own transport. In the light of what has passed it is very 
unhkely tliat even horaes to carrj' the weights of the loaded 
caeolets will be forthcoming, much less that au expensive unit 
«uch as this would be, kept up solelv for this piupose. 

The remedy would appear to he more in the dii-ection of 

increasing the regimental medical aid. If two medical officera, 
and double the number of trained orderlies, and all well 
jnounted, follow each regiment of cavah-y, and some light 
ambulance wagons be kept as far in advance as poasible. and 
their position signalled, it is possible to do inucli, — and the 
follo^vuig methods may be suggested : — 

a. A wounded ti'ooper bemg taken to iho rear by two regi- 
mental bearers, supporting him on each side on his hoi'se. 

&. A rough Utter made after the fashion of the Arabs [nee 
p. 224), by which, if well done, and with a quiet horse, the h.jurcd 
man can bo conveyed a long distance as conilbrtably as though 
he were on a stretcher. 

c. A certain proportion of single mule litters allowed. 

There are many rough and ready methods of relieving a 
■wounded man under these circumstances which would readily 
suggest themselves at the time ; but this must be borne in mind, 
that it is necessary for the cavalry officers to train their mou 
I And horses to many of the attitudes required, and also to know 
\ their quiet and suitable animals. There has alwavs been, and 
Ihere always will be, certBin risks with cavah-y, but as far as 
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Cmmt. IV, their scoutinf; and reconnoitring is concerned, tliey suffer very 
^'"*" little -when detached, while during or after a general action 
help iH uBually foi-thcoming. 
CoUejtog The bearer companies form the collecting stations; or 

*f* *.^ *""^ advanced posts of paclc animals, and for ambulance wagons, and 
IbnMdbjthe dressing stations, and they carry the wounded from the front 
Bmnr to the rear. At present there ia no bearer company detailed 

Oompuiict. {qy the communications specially, though there is in reserve 

one which might be so used. The wounded are either returned 
to the front fi*om the field hospital, or sent to tlie base, and 
iuvahded to England. 

Considerations, therefore, of ambulance transpoi-t cover n 
very large area, practically from the fighting line to England, 
and it will bo on the efficiency of this transport that 'will 
depend, not only the front being less hampered, by non- 
effectives, but expense avoided, and last, though not least, many 
lives saved. 

Before quitting this portion of the subject, it may bo useful 
to notice generally the manner in which Continental nations 
apply their ambulance aid to their armies. The importance of 
it hns been veiy much brought home to them in the tcsnible 
Imttles which have occurred during the last thirty yeai-a» A 
direct comparison with our system is not a fair one, for the 
requirements of our army, for obvious reasons, do not call for 
quite such an extended system. Our ware ai'e on a smaller scale^ 
and not usually against civilised nations; but small as oar 
establishments need be, they should at the same time be perfect. 



T/ie Constitution and Practice of the Hospital Services of the Great 
Powers in the Armies of France, Germany, Auitrtay Ztitly^ 
and Russia, 

A report on this matter was compiled by the Intelligence 
Department, and is to be found in detiiil in Appendix 24 of 
Lord Morley*8 Report. For the purpose of this work it is 
necessary merely to indicate the oroad lines of the invest!- 

Sation, as laid down in Major-General East's memorandum in 
le same Keport. It is as follows : — 



Tlte Ilofpital Service of the Great Powers, 

" 1. A perusal of the accompanying reports on the Hospital 
Service in the armies of France, Germany, Austria, Italy, and 
Russia will show that, as a general nile, the system in force 
combines the advantages of the departmental and the regi- 
mental systems. Every battalion has its own medical officer, 
and to this there is no exception. In Germany and Austria the 
regimental medical officer does departmental duty in the general 
hospital, while in France, Italy, and Russia he attends the aiek. 
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in the regimental hospitals or infirroiiries, which are established onip. ry. 
for the trcatnieat of minor cases. 

" 2. TliuB a certain proportion of the medical ofScei-s have Q^i'''^ 
a regimental connexion, aiid yet iVequeutly perform general E„t'BHcport. 
duty : apparently jiist the contrary tu tne system prevailing in 
our service, which attaches all inedieal officers pei-maneatly to 
the general hospital, and some of them only tampoitirily, and 
on an emergency, to the regiment. 

" 3. WiSi regard to the question of discipline Austria takes 
one extreme, and France the other. In Austna doctors act. 
simply and purely as doctors, while in the French service they 
are given command over the personnel nf the hospital, iuclu<iing 
the transport in time of war, and the power ol giving raiuor 

Eunishmeuts to soldier patients. In Germany, soldiers in 
ospitai cannot be punished by medical officers except in time 
of war, when the senior medical officer of a field hospital is 
given the disciplinary powers of a company commander. 

" 4. In the European armies under report the medical 
service is organised to meet peaca requirements, with equip- 
ment in store to provide for the preparatitm of Held hospitals. 
This transition from a peace to a war footing is comparatively 
easy, aa the general hospital at tht home quarters of a division 
or army corps, as well as the branch hospitals, are no longer 
required when the corps takes the fluid, and consequently the 
pei-Bonnel is almost entirely freed for active service, tnen- places 
being, to a certain extent, filled lip by reserve medical officers 
and ci\'il practitioneit*. 

" 5. The fii-st and second lines of ambulance are tiie same 
in principle in every servifse. The first line consists of the 
bearer company, with ambulance wagons of sei-vioe pattern, 
horsed by the train, and working between the army and the 
field hospitals ; and the second line of requisitioned wagons 
evacuating the field hospital into the etappen hospitals. Russia. 
is a slight exception to this, in keeping up during peace a small 
establishment of regimental arabulanci/ wagons. 

" l>, Sledicftt officers are in no way responsible for the move- 
ment of fiehl hospitals, except in tho French service ; nor is 
there any special transport for this purpose. A section of the 
train is attached for this duty to eacii field hospital, and txcept 
in the case of France, the ruspousibility devolves on the 
transport officers acting under the orders of tlie divisional 
commander. 

" 7, Nursmg in Gennany and Russia is performed by orderhos 
detached from regiments, while in France, Austria and Italy 
there is a special army hospital corps. All the men of these 
hospital corps, however, have been drawn in the ordinary 
manner by conscription, and for tlie most part trained a> 
soldiers for one year. Sisters of merty and ladies fi-om kindred 
societies are employed to assist in nursing, &c., and are uuilei' 
the orders of the medical officers, 

'■8. Soldiers do not generally take their arms to hoapitaJ. 
Paring peace, in Germany, they leave them in bairacks, aud 
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during war aend them to the reserve ammunition colunm^ 
receiving a freah supply tiu reeuming duty. In Russia th«re is 
a non-commisBioncd officer at hospital specially charged with the 
care of" sick Boldiers' effects." 

The amount of amhulance transport for ou English array is 
decided by the aiithorities, and is issued on the scale laid 
down in Regulations. 

This judgment ■nnll be formed in each case according to tha ^ 
probable exigencies of the campaign, the nature and climate of' 
of the country expected to be the seat of war, the cltciractei 
of the enemy, the nature of his weapoiiii, and the probable 
duration of hostilities. 

The character of the enemy and the nature of his weMpons 
is an important item of information to be obtained befor*' 
allotting carriage forsick and wounded. The weapons of oJOTenoft 
may be classed primarily guns and rifles, and secondly sword^^ 
spears, arrows and knives, Thfi first class include the weaponi 
of precision used by ci^'ilieed nations ; the latter represent tnose 
of the savage tribes who hve in and upon the coufince d. 
British territory. The casualties we may expect from tha 
latter will not compare in any way with the destruction of life 
that will take place In the former, that is, in any conflict 
between European nations — indeed, the Franco-German W ar 
of 20 years ago jields sufficient evidence on this head, and at 
that time inachme guns, smokeless powder and other later 
forms of war material were unknown. "In our ware we 
"liave not been pitched opposite an organised rifle fire, but 
" mainly against savages, who, though presenting great diffi- 
" culties and requiring much courage to withstand, have not 
"caused the losses to our side which exposure to volley fir« 
" from modern rifles would involve. Generally it uiay be stated 
"that tha idea is to concentrate rapidly a large force on s 
" given point, the weakest that the enemy presents, and 
"literally sweep him there with bullets. Whether the actual 
"attack will take place in extended order or in close order 
" remains to be seen. This rapid concentration of force, added 
"to the destructive nature of the implements of modem n-ar, will 
'■result in large numbers of men being wouuded in an almost 
' "incredibly short space of time, and \vithin a limited area, or at 
" that point upon which the enemy has concentrated his fire. 
" The following battles are illustrations of this :- — At the Battle 
"of Bomy, August 14, 1S70, the Germans lost 5.000 and the 
"French 3,800 in 5 hours. At the battles Mars-k-Tour, Vion- 
"ville and Rezonville, August 16, the Germans lost 17,000, tho 
" French 1 6,954 — duration, il hours. A most fearful battle had 
" come to an end. Everywhere lay heaps of dead and wounded, 
" for this day had demanded as great, if not greater, sacrifices than 
" moat battles of modern times " (Surgeor -Majoi'-Genenil 
Franklyn). It was during this battle that the Todten-ritt. or 
death-ride, occurred, when (1 sr,uadroua of flOO m^n were killed to 
Stroope. At Gravehitte, St. Privat. on August \><, the Gt^tntiaus 
lost 21,000 men, and the Fn.nch iS.'iTS, in 8 houi-s. At oua 
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period of thin battle the Germans were exposed to a fearful Chip. IVJ 
fire from the French, and are reported to have lost 5,000 men ' — 
killed and wouiided in 15 minut&B. 

" At the aseault by Grant on the enemj-'s lines at Cold- Kumber* 
"harbonr. in 1861, over 10.000 men were wounded, besides the ^^oundsd i 
"killed, the greater part in 10 minutes, and all in an hour's w^"^ 
"time" (Swinton's "Army of the Potomac," page 4B3). He 
adds : " Under such circumstances, every resource of the 
** medical department la brought into reqnisitioii, and must be 
"at hand,"* 

These references are sufficient to show what is to be 
expected when civiliaed nations meet one another. Not only 
does the force concentrate, but the medical aid must bp siiffi- 
cieut to concentrate too, and succour the wounded, and to 
enable tliat to be done there must be reserves of officers, and 
these reserves should be composed of those serving in the 
regujjir army, or who have served in the regular service. The 
volunteer force of the English army is deficient of medical 
officers, and their duties should be confined entirely to it, and 
they should not be taken ou as a reserve for the army for which 
they are quite untrained. 

* With regard to the second cla«B of offensive weapons which 
are used by uncivilised nations, the number of wounded is com- 

fratively trivial, and the forces weakened more by disease than 
wounds in fighting under these conditions. The spear of 
i Ai-ab, the assegai of the Zulu, the poisoned arrow of the 
ti-ibes of Central Mrica, and the daha and knives of the 
Burmese, and the weajtons of other Eastern races, though 
formidable in themselves, do not affect appreciably the amount 
of transport required. 

The nature and climate of the country in which the 
campaign occura. — It may at first sight appear irrelevant to 
discURS this matter in a work on transport, but in reality it is 
not so, for it is all-important to understand the precise physical 
and climatic conditions for which ambulance transport must 
to be estimated. Wars, and especially those waged by England, 
are liable to take place in the moat diverse and different regions 
of the world. The mouutains of India and Thibet, the plains 
of the Soudau. the veldt of South Africa, and the snow regions 
of Canada are all examples of this diversity. Last, though not 
least, the inBuences of neat and cold, of malaria and epidemic 
disease, have to be considered. These ai'e some of the principal 
points under this heading that would be taken into considera- 
tion by the officer estimating the fflck trausport for any cam- 
paign.' 

The probable duration also will materially affect the estimate, 
for reserves must be sent to make up the casualties from wounds 
or sickness. The longer the campiugu the more perfect shoidd 
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Cku-. IV, be the regular ambulance mea aud material sent out, «nd 
JT~ must be eupplemented by resources obtainable in the coimtiy 
umoae ' itself. Particularly should be noticed the heavy mortality 

the jiMlial among army surgeons in the English forces. It is nearly 
^(^wofUic iloublfc that of any other branch, and ooly lie etningest and 
4^, most healthy should be selected fur field service^ The propot^ 

tion is 7 to 13 (Q. 1,370, Camperaown G). 

Lord Wolseley writes : — " The proportion of wounded to be 
calculated for previous to a battle ift very difficult to determme, 
as every action would neem to have its o\vn special rate, the 
loss on the losing side beiug generally much the heavier; and 
the more decisive the ac-tion the more this fact becomes 

Siparent. When the ground in soft nnd deep, as ia generally 
e case after verj" heavy rains, the loss is less than when it la 
hard aud stuny, and some generals, either from reclclessnesB of 
life or from ignorance of theii' science, lose more men than 
others. Then again the natnru of your enemy's arms, and th^^ 
dexterity in nsiug them, will always affeet the rates uf killed 
and wounded in any engagement. The statistics of wars prior 
to the introduction of the breech-loader are of little value ia 
calculating the probable proportion of losses in an action 
between two European amiics of the present day. Diiring the 
great battles of the Franco-German War, the uumberK engaged 
were s»j great that seldom more than two-tliirds uf those 
present were ever imder fiio at alL On the data aGTorded 
by a large number of recent battles, the rate of total Ion 
may be fixed at 81 per 1,000 men of those actually exposed 
to fire, whose number may be fairly arrived at tor one or nuwo 
array coi-ps by deducting 3ti0 from every 1,000 soldiers preeeut 
on tjbe field." 

" As a rough oalcnlatiou you may assume that iu a battle 
between two Emopeau armies the total loss will never, as a 
rule, exceed 10 per cent, on either side, whilst frequently it 
will be less than half that amount, and that if yon provide for 
the care and transport of ■^vounded men at the rate of 6 per 
cent, of the total force you take into action, irrespective of 
whether they may or may not bo exposed to fire, you will have 
done all that is necessary. According to the German medical 
returns, the number of all ranks in the Gei-mnn army killed 
and wounded by rifie-bullets, during the War of 1870, di-ub 
6.!Hi!) killed and 4y,093 wounded, whilst by artillery tire the 
numbers were 695 killed and 4,389 wounded; that is, out of 
every 100 men 91 were hit by infantry and oiily D by aitillciy 
fire. 

The following list is taken fi'om Sir T. Lcugmore's list of 
battles, in hia work on " Gunshot Injuries " ; — 
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The proportion of wounded to be arranged for can be 
calculated in two ways, either upon the numbers likely to bo 
engaged or upon the whole force. It may be safely stated tliat 
when a small force takes the field the whole of it will be 
exposed to fire, and, considering the nature of the wars of tliis 
country, even when not exposed to the enemy, they will be 
exposed to the infiuences of the climate, and these have to be 
reckoned Avith, in arranging, the medical transport for an army. 
Disease resultuig from feTe>rs and climatio influence are &r moi'e 
potent factors in rendering an army helpless than is often 
supposed. 

The Walcheren Expedition of 1809 is an example in point. 
An officer, writing to ttie Army and Navy Gazeite, states that ia 
a magazine of 1846 be found the following: — "The late Lord 
Chatham took from England the finest army (39,000) that ever 
embarked from its shores. From want of military knowledge 
and delays he lost the chance of a ' coup de main,' and returned 
home." The ^vriter adds : " Really not much more seems to be 
remembered than that 8,000 men perialied by ague fever in the 
swamps of Walclieren, and for some twenty years after that this 
malady haunted the survivoFB," 



CHAPTER V. 



RECOGNISED POSITIONS OF WOUNDED DURING 
TRANSPORT AND THEIR CARRIAGE BEARERS _ 
ONLY. 



Before proceeding to conaider the various Idnds of con- ' 
veyances which have been either proposed for carrying di»- 
abled soldiers, or are actaally employed for that purpose, 
some few general remarks appear to be necossary respectmg 
the positions moat suitable for the wounded themselves during 
the act of removal, ha^^ng due regard to their aafety, comfort, 
and the prevention of aggravation of the injuries which ihey 
liave sustained ; for on the nature of these positions, it may be 
presumed, will depend, to a certain extent the forms of the 
vehicles designed for their transport, It will also be useful to 
add in this chapter some observations on the circtimstanoee 
of wounded men who do not require transport, or who are 
able tfi make then- own way for a limited distance without 
being carried ; and lastly, to consider the manner in which the 
Medical Staff Corps can most efficiently render sssistauce to 
other wounded men who ate unable to march alone, but who 
arc not so far disabled that either Utters or wheeled carriagea 
are absolutely required for their safety, or who, although 
requiring such conveyances, are unable from accidental circum- 
iitances to obtain them. 



Section I.— Posinoss of Wounded JIen ddrikq 

Transport. 

It is with reference to recent wounds that it is chieflj" ot 
impoi-binec in these remarks to consider the position proper for 
patients during tiiinsportation. It may be that the patient* have 
only to be carried a very short distance from the place where 
they have received their injuries to the place appointed as the first 
line of surgical assistance. Even under those circumstances 
the position in which a wounded soldier is can-ied may have an 
important influence on his present safety or future welfare. It 
is of the utmost importance to a recently wounded man that he 
receives prompt and skilled attention from a medical office 
■diately, for the longer he has to wait for treatment the 
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ter is the risk he incurs. It cannot be too strongly Ca*p. T- 
impressed that there shall be a siifSciency of medical officers 
in the fighting line, the supports, and the reserves, to render 
with their own hands tlie " tirat aid'' to all cases npproaclung 
severity. It is not suggested or supposed that everj' case can 
be dressed by the surgeons, but it should be well understood 
that tl'.e less the first areseingB are relegated to the bearers the 
happier will the result be to the wounded. Alanniug b^mor- 
rbages and specially urgent syraptonis arising in the absence 
of the surgeon, alone ^ould be treated by the bearers, who 
should, as their title expresses, be utilized only for the carriage 
of patients, and for performing the many various duties in con- 
nection with the hospitals, under the direction and supervision 
of the medical officer responsible for the sick and woun<led. 

Ambulance conveyances, whether they are uitendod to be Ambulmne* 1 
carried by bearers, borne by animals, or are of tlie wheeled «)iit™im«»1 
kind, are ordinarily constructed for carrying wounded men in ^l^t^^t^ I 
one or two positions, either lying down at full length or sitting, forprtiei" 
Experience has shown tliat these positions meet all the usual in either 
requirements of wounded men. Some tight field hand-carriages ^."^ '** 
have been designed by continental surgeons in Aviiich the poiition. 
patients are earned half sitting, half rechning, and which do 
not admit of being used for either a wholly recumbent cr 
wholly sitting posture ; but thfiy have not yet been brought 
into general use ; other conveyances have been invented, ad- 
mittiug a recumbent position, but at the same time capable, 
by means of mechanical contrivances, of assuming a form 
suited for supporting a patient in a semi-recumbeflt posture. 

It will be convenient to consider the nature and effects of 
these several portions, viz., 1 , the recumbent ; 2, the sitting ; 
and 3, the semi-recumbent position, separately. 

Trangport in tht recumbent positioti. — The recumbent position The 
is undoubtedly the beat position in which to place all men who rocuniben 
have received severe wounds, and even those who appear to P°"'""'- 
have been but sbghtly hurt, if their injuries are compU- 
cated with faintness, tendency to bleeding, shock, or any other 
constitutional symptoms. It is at once the most easy and itaadTitii 
the safest posture lor the pitlic-nt. In the recumbent posture '"g^wn 
every part of the body is equally supported, no part has to bear "™^^ 
the weight of another part, tlie necessity for all muscular exer- 
tion ccEises, and there is perfect repose. If the balant-e of the 
Icirculatorj system has lieen disturbed under faintness^ from tlie 
effects of chUls, or from any other cause, it is the positiou most 
favourable for its restoration. If bcemorrhage from divided IuhIt>i 
vessels has been aiTcsted by some of the ordinary natural »"»*?• 
methods through which this is accoraphalied, or temporarily ^ISma*, 
stopped by the formation of clot, the horizontal pogitiou is the 
most effective for preventing dwturbances to these favourable 
circumstances, by doing away with the need of mo%-iug the 
injured parts, and by Tesseniug the weight of the column of 
blood iu the vessels leading to them. Moreover, it in the 
posture im which, during the act of trunsport, the ttcvcral parts 
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of the body sire subjected to the letiat amcmit of concussifni 
and ill which that amount uf eliaking whiuh does takA 
place is moat eveuly distributed over the whole frame witUouli 
shock to any one part, from the tread of the beavera or til 
motion of the carriage, provided the movement be judicioual 
effected. 

Fracture of auy of the bonee, wounds of the articulation^ 
of the lower extremity ; Bovere wotmda of the head, chest, or 
abdoruen ; aud generally exteneiv© injuries of the shouldexti 
joint, uaimlly oomplotely disable men from removing theuiselvm 
for help. Hiich patients should always bfe transported to tli4 
rear In a horizontal posture. If the means of conveying thanl 
iu this manner be not at hand on the field at the instADt ol 
need, the best plan ie to nrrange temporarily a place of sbeltei 
until the necessary convayancea can be obtained for their use. 
To carry such patieute far in a sitting position would ii!e\-itahly 
lessen the chances of recovery, even if their condition admitted 
of the attempt being made. 

Essential, however, as the recumbent position is fur patientt 
labouring under certain wonnds, aud advantageous as it is i 
almost every description of recent iujury, there are incon- 
veniences connected with it when considering the means ol 
transport in campaigning which cannot be overlooked. Th« 
recumbent position, as a matter of course, involves the ueoesBifejII 
of a greater amount of space being appropriated for the acco^ 
modation of a given number of patients, and consequenlif 
causes a greater number of vehicles to be required for theM 
than would be required if the accommodation to be provide^ 
w^ere for a similar number in a fitting posture. The coo* 
veyance of patients in a recumbent position, moreover, entafll 
more labour on attendants than carnage in a sitting position> 
For these reasons, as patients with some wounds can bft 
nearly as well transported, so far as their injuries are coaceme^ 
in the sitting as iu the recumbent position, a certain amonaf 
of means of traneport in. a sitting posture is always provide^ 
and it becomes only right, for the sake of economy on the om 
hand, and for the due protection of patients on tlie other, 
consider and determine those cases which are applicable ta 
tran^Ort in a sitting pcistiu-c. 

Traneport in a gittiti^ position, — As a general mle, only tho6S 
patients can be safely carried in a siitingpostiire whose wounds 
or injuries are of a coKJparatively slight nature. With tbe 
exception of woimeisof the foot, wounds of the lower extresalj 
usually cause this mode of carriage to be altogetlier object^ — '^^ 
atle, especially if they are complicated with injuries to a 
of the bones. It in for injiuies in the upper part of the bodf 
that transport in a sitting postiu-e ie more particularly appli- 
cable. 

However sevei-e a wound of the foreai-m or of the hand majT, 
be, even though bones are fractured or a considerable part w 
the limb carried away, when there is no hemorrhage aadt 
the patient is strong enough, it does not rendei- itemflr*p|i 
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in a sitting posture objectionable in any respect. The wounded Chap. V. 

extremity should be properly slung and supported by means of 

a bandage, and the patient may then be removed in a sitting 
posture as advantageously practically as in the recumbent 
posture. In like manner uncomplicated woimds of the head, 
face, and upper part of the trunk, if they are unattended by any 
urgent constitutional symptoms, offer no features to contra- 
incBcate the removal of the soldiers suffering from them by 
tmnspoi-t in a sitting posture. 

Transport in a semi-recumbent position, — In this position Thesemi- 
the trunk of the patient is raised and supported at an angle ^^^J^^^* 
with the lower part of the body and lower extremities; the 
knees are also raised, and the thighs bent and the legs semi- 
flexed. This position of the lower extremities is rendered 
necessary when the trunk of a recumbent patient is main- 
tained in an incUned posture for two reasons. 'I'he first 
is that the weight of the upper part of the body tends con- 
stantly to gravitate downwards, and to push the legs onward ; 
the second is that the extension of the thighs and legs speedily 
becomes ii'ksome when the body is so raised, probably to a 
certain extent from muscular tension intended to resist the 
pressure. The flexed position of the legs removes the need of 
any such efforts. The fixed position oi the pelvis and thighs 
as they rest against the mechanical support provided to sustain 
them, counteracts the pressure and tendency to descent of 
the trunk ; all feeling of need for muscular exertion is taken 
away, and as the lower limbs are everywhere supported, none 
of the irksomeness is experienced which would be felt if they 
were kept extended. 

There are few recent injuries for which an entirely recumbent KincU of 
position is not sufficient, or cannot be readily made to answer, ^?Vf^* ^®' . 
the purposes fulfilled by the semi-recumbent posture. In some recumbent 
cases of wounds in the region of the chest a semi-recumbent po8tuie is 

Sosture is very desirable. The patients suffer so acutely from particularly 
yspnoea that they not only cannot bear to remain in a completely ^®^*^®* *• 
prone position, but they require the back and chest to be very 
considerably raised to relieve them. At the same time such 
patients will be quite unable, from prostration and other 
causes, to remain upright or bear the jolting which almost 
invariably attends removal in a sitting posture. In such cases, 
if the lower part of. the body and extremities retain 
a horizontal direction, as on an ordinaiy stretcher, and 
steps have been taken to raise and support by tempo- 
rary expedients the back and head of the patient in a 
sufficiently inclined position, then the inconvenience will not 
infrequently follow of the patient rolling over to one or other 
side, not to mention the risk of his slippuig down towards the 
feet of the stretcher, especially if the ground be steep or much 
broken. A support calculated to maintain such a patient 
securely in a semi-recumbent posture is therefore a decided 
advantage. 

These, however, are special cases, and even in these the Obiectionsio 
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ihe iiiconvenipDccs rofen'ed to may be mnterially lesseuedf tf 
not preveuted altogetber, by citre uiid luaitajjiiuieiit on the part 
of tne bearers. For ali ordinary cases of wuimda it ia obvioufl 
that nearly all tho a<lvautages alleged to belong, or belongingj 
to a serai-recumbent position can readily be given bj tho aid of 
pillows, or by the use of other substituted means of support, to 
a patient placed rec^ltubeIlt ; wliile it seems equally obvious 
that it oecaaionftlly must be a source of inconvenieuce, whal>- 
over may be the nature of the injury, not to be able to place » 
patient in an entirely recumbent position in case of faiiitness 
supervening or other need. 

Therefore, it may be said of patients recently wounded, 
that if they be in a condition which unfits them for ^valkmg^ 
or for being carried in a sitting position, and if the trana- 
port be only for a short distance, conveyance in a recumbent 
posture ■will best answer their requirements, and beat meet 
any accidents that may arise incidental to their conditioiL. 
If a wound be of such a nature that the chest requires to h« 
much raised, this can be effected by meaue of a greatcoat, or- 
the addition of any other temporary support properly applied, 
with sufficiently good results for the occasion. 

Under other circumstances tlian those above named, special 
consideration is required. li the tiunsport, for example, be for a 
long distance and m a wheeled vehicle, it will often be needful, 
or at any rate very advantageous, for support m a semi-recum- 
beut posture to be afforded to patients ; and that support ahouU 
be more firm and fixed than can be obtained from temporary 
appliances, which are liable to be shifted by tho jolting oi a 
carriage iu motion. Here the diflforent effects of transport in 
wheeled conveyances drawn by horses over rough roads as 
compared with hand carnage have to be taken into account, as 
well as the fatigue which attends a long journey, especially t» 
enfeebled patients. But even imder these circumatauces, haying 
regard to the general pmposes of ambulance transport, it eeenu 
desirable that all such doubly-inclined htters, if employed, should 
be made capable of being lowered into a perfectly horizontal 
position in case of need. 



Section II. — Dikficdlties of DEFI^■I^JG the Proportions or 

DIFFERENT KINDS OF AMBULANCE TRANSPORT. 

The proportion of accommodation required for recunibwil 
patients to that reqiiired for patients able to eit up, becomes a 
matter of consideration when ambuliiuce transport has to tw 
provided. It is not easy to define with exactness what the pro- 
portion is which the one kind of accommodation should bciarto 
the other, for variationa iii the relative nmubers of severely and 
slightly wounded take place in all engagements. From what 
has been already said it must be sufficiently evident that it is 
very important iu the interest of the sick and wounded to have 
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■« nuificieiit supply of convevances in which the recumbent Chap. T. 
■"jweitMin can be assamed. I'he diffiouUy of providiug proper 

■ ■obetitiites for litters for those who are dangerouBly or severely 

■ wounded in the head, body, or lower extremities, and the fact 
■'tliat many men whoee injuriea are of a leot serious nature, or 
Itfho have sustained fractures of the upper extrenutiee, either 
IfiDm weakness, regulling from loss of blood, or from shock, are 

■ vnequah for some time at leaat, to aesume the upright position PaiienU wbo 
Kiritlioiit risk, have been already referred to. Those of the ™'«««ri«d 
l^roonded, on the other hand, who are liable to be removed "i^^bc* 

r "vithout harm in a sitting posture 'wiU generally be able to find ramed 
other means of removal, should there not be sufficient sitting recumbcnL 
conveyances at band, and they can always bo carried in a 
recuiuoent position if there is spare carriage available. Could 
the uecesaities of the wounded only be consulted, were it not' 
for the unavoidable restrictions of bulk and weight, and the 
other strategical circumstances which limit as far as possible, in 
all armies, the supply of conveyances occupj-iug so much space 
as tliose deeigaed for carrying men iu a recuml^nt posture, the 
proportion of carriage for patients in a, sitting position would be 
probably considerably less, aud the recumbent considerably 
greater, than it usually is. 

We see this fact illustrated in a maikud manner iu the French Peculiarities 
aervice. In expeditious in Algeria, owing to the nature of the '^J^ "^t^" 
conntry and the military service, it is ftlt to be \eiy important lunces of 
to reduce the bulk of sick convevanee<j as much as possible, and nuUtnj7 
at the same time to have the mules available for other transport, op*™^^* 
such as stores, when no sick have to be carried. Tins can be Tori»iion« in 
done with cacolcts, which fold up into a very small space and lie iLe relatire 
dose to the sides of tlje pack saddles, but cannot so con- rroportums'^ 
veaiently be done with mule-litters on account of their size. of^traMpon. 
The proportion was very different in the French aimy during Emnpi^g y, 
the Italian campaign of 1851), when the necessities refen-ed to ihe Fnuicb 
■were fclt less strongly. In that war the numbers were fixed nuUtwy 
at fifteen litter mules and thirty cacolet mnles for the betM- *='^'^ 
quarters' ambulance, 'ten litter mules and twenty calcolet mules 
for the ambulance of an infantry division, five litter mules and 
ten cacolet mules for a cavalry division, and two Htter mules 
and live cacolet mules for the ambulance of a reserve park of 
artillery.* Here the proportion of provision for recumbent 
patients is seen to have been one-half instead of one-tenth of 
the provision of carriage for patients sitting; and, judging 
from the e^-idence of professional returns, which tend to moyr 
that about one-third is the proportion of severe to ^ght 
wwunds inflicted in battles, this would appear to be a much 
fairer average of the recumbent accommodation Ukely to be 
required than the former estimate. 

Wounded may practically be divided into four clasaea :— 
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1. Mortally wouTided 

2. Dangerously do. 

3. Severely wounded 

4. Slightly wounded 



Will require couiforUUe lying- 
do wii accommodntion. 

Will prebably all require lying 
do^vn accoiDtnodatiou. 

Any form of tranepoit Buitable. 



It must not bo forgotteu that in addition to their injuries alt 
the wounded are more or lees fatigued and exhausted. Buffer- 
ing from pain and shock, and depresBed by their misfortuner 
and by the neceseary reaction after the rattle. It may be 
taken that on an average one man in every five ■will be- 
placed in the fij-et and second category, and two ia five in the- 
others. 

It will be Been, therefore, that iu reality a larger proportioit 
oi lying-down accomraodation is required th^.n la at ^rst 
apparent, and the result of not supplying an army, efipeciaJty ia 
a European war, armed with modem rifles, would certainly 
be productive of a eoneidei-able increaso of severity in the 
nature of the woimdn and aggravation of their pain, and 
even of an inoreaae in the mortality from the injunes them- 
selves. 

The settlement of the question on a fixed basis though a 
desideratum, ie a most difficult matter, and there is no definite 
standard, in the British army at auy rate, which would answrer 
its purpose, in the many various conditions under which war is- 
waged 



Section III. — Cokceenixg Wounded who do not aaov^ 

lutely require to be carried to the stations or^ 

Medical Assistance. 

One of the great wants experienced in every action ia tha, 
want of a sufficient number of bearers to carry off the wounded. 
The demand suddenly created for help is usually under such. 
circumstances so great that it is hardly to be expected that any 
establishment of bearers could be regularly maintained to. , 
strength sufficient to meet it. 

If there were sufficient assistants at band no wounded maiir 
not even those with the simplest flesh wounds, should be per- 
mitted to go to the hospital unattended. Under the movement 
and exertion a blood vessel may give way, and hsemorrhage 
occur ; faintness that has passed ofi" for a while may recur after- 
the patient hns been a short time in the upright position ; writh 
an apparently slight wound of the scalp giddineBS may come 
on, the patient become im conscious, and fall; and bo on with. 
every wound and injury that firearms or cutting weapons are 
liable to produce. But the amount of help which would be 
required for eveiy wounded man requiring to be accompanied 
by an attendant, or to be carried or otherwise assisted to the 
rear, is much greater than can ever reasonably be expected. 
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to be found ; and it is the duty, therefore, of such attendants Chap. Y. 

as are present on the field of action, first, to attend upon and . 

select for transport to the rear those patients whose wounds 
appear to have most urgent need of surgical attention, and 
next, when these have been taken to hospital, to assist in turn 
the less severe cases which remain on the ground. 

Fortunately, in every action there is a certain proportion of 
wounded men, not only those with trifling, but some with com- 
paratively severe wounds, who do not absolutely require 
transport, either recumbent or sitting, but who are able to make 
their own way on foot to the stations of medical assistance 
without help from the bearers. 

Here again, no precise rule can be given with regard to the Rclatire 
relative numbers ot this class of wounded in any given action, J*jJ*^^j^ ^ 
nor ^ven as to the nature of the wounds which permit the wounded 
subjects of them to walk unaided to hospital. No such power always 
can, of com'se, exist after wounds directly disabling any of ^"c^ruin. 
those structures upon which the function of locomotion 
essentially depends, and very rarely after any injury that 
necessarily entails fatal consequences. But, with these 
exceptions, no general statement on this head can be made. 
The ability or inability to walk unsupported for help after a 
gunshot wound often appears to depend upon personal 
peculiarities, the force of character, intelligence, and moral 
control of the individual, as much as, or more than, upon the 
nature of the wound or injury which has been inflicted. One 
man will contrive to walk to a field hospital for assistance and 
exhibit comparatively little signs of distress after the loss of an 
arm or some other woimd of similar severity; while another 
man, with a comparatively trivial injury, will be utterly over- 
come and absolutelv require to be carried. 

Again, if there be no means of carriage ready at hand, no Circum- 
prospect of speedy relief obvious, after the gravest injuries, ^^"^w?'* 
the stimulus of self-preservation will often wonderfully assist ability oi 
woimded men in waltdn^, or, if mounted soldiers, in riding, to wounded men 
places appointed for giving surgical aid. A man Avho has ^ ^^^^ ^ 
received a wound and who is not altogether disabled by it from gc^^ethnes 
moving away is first prompted to escape from the area of depends. 
danger and conflict in which he is no longer of use as a stimulus of 
combatant, in the next place he is prompted to pursue his way Belf-proserT*. 
till he arrives at an hospital by a natural desire for relief, and ^^^^' 
not improbably also from being urged by a pressing desire to 
be made aware of the real extent and consequences of the 
injury which he has sustained. He is alarmed as to the nature 
or consequences of his wound, and his alarm urges him on. 
Under the nervous excitement resulting from these mental Effects of thk 
emotions, wounded men will often perform acts, such as stimulus, 
walking or riding long distances, which it might well be 
supposed beforehand they would be physically incapable of 
perlorming. Instances have frequently been known of men 
with the severest wounds of the upper parts of the body, with 
the loss of an arm, a firactuie of the skulL even with a serious 
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rir-pii-^-ir..- •:. Arr.'i. J "li^ L:'-'r:zj> b-r Sir Cbtjles B^ll ./t the 

F.x.i.r.pi.'. \crj:nd.^'i -^r--:. :'.- r- ..i i: Bt^-^tL* after the Battle of 

W^r-r*. •". ^^- ' r. : : i --r-rrir.* • f rhe Kinc? Gagman Lea:ion 
wh«. :.aA r..i i i.:.- r!^-i': tr::: -iirrl-f'i ■•^t.L-^t- ro the shonlJer- 
• ;:.' *" ." '^ .-...r.' :"- si.!.* X 'Lirij' r»r!iiiiii-'=»l ■:■! the limb bnt 
r.h-'; *■■ IT. -*".r.-; v.-l : .':. "^rr:- '.^:-: irt-irh-frti to th- tnmJk an«.l about 
r-vi ;.-:>.■•- :' ^K- -l'.-.":'-r-i -r::: coi^r. Yrt. "wrirh'-ut any 
At'^*^:..-^ '• •:':.- irr .i.-'l ■ :• li 1 .: \ir^ kii,-!. this mim ro«ie all th^- 
vff?iy rV :.. V/,tr. ■:•".■ t. Br>.-'j>. On r-.ioLi::-: the St. EUzalvth 
ll^yT.'.'-A. ;;:. 1 V.-ir.:: :-]':. .1 r. ^ l-.ii t:>.- ^rx-ireniont wliich had 
<:.-d'',. i '■!- :...::. *■ rer: it.: >. !■ n;r a rl U- in such a terrible 
^-/.r;'!:*:'..'. irr.r.'.-.'iiatrly .- .'.I. -.r >-?.!. h?; tiiiiitoL and for a lonjr 
tirr.'- :-«:r;.'^-::.-:'l :r: ?ir. ■::.•:■!.-■::■■'.:< oonJiti'. :i. This is not an 
f:xr* :i*\f:.h\. r',.-jy.j:\.. prrrh i: -5, cori-ik-ring the distance of the 
H'i -.'::. ^v*:- ::. - » X'ir:>i'.- or t!.-.- vX'.rti-n wLi«.h a wounded iiiaii 
i.^ ' ;:;-,.ji!': '.t .. .;i!-:::- CT whv:. .-.tiiiiiil/it-jil bv sentiments of self- 

j'lti^T.t* x.r:. If ;.;-. i.'/V.-rVT, ordiri^iHiv aftvF Wi.undsi'f a mild character 
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, . oTilv. ;j:r»T T;i*^^.fnpli'':at«:d flt-sh wounds, that men are able 
J^^l.Z'^nr, ^'> V'-^' ^'* ^'''- ^^'-''1 h-->].it;il3 fr.r lielp, t-speoially when the 
/.■r.i-Tnu/ v.:y. ']i.>*;if.^" '^f t.!i" 1^'iSf.iral tV'-m th».- ??cene of coniJict is at all 
t'.^^ir '»*■.'. f /,Tr-\f\*ni\>\'-. >.nf']i j#ati»jiits may at first be disabled bv a 
'i-.!»f»: '^^rt.'iiii ;i:..'.iirit of faiiitnv.ss or shock, by the severity of the 

ji;iir», hi it. 'rifur a f^liort tiiin; has rhipsed. they will frequently 
i'ltifi tii'rni.-'lv'H able to walk t«» the rear with more or le» 
a^'tivity, p':rliaprt with the aid of a sheathed sword or a rifle 
in tli'ir lian^lH for HUi»i)ort. 
\f\r,^,n\ M liaH \}ff'ii tlioiiglit that artificial appliances speeiaUy 

ij»{,ii*ir./^>i i\iHi^ni'*\ for tli»; piirjjose nii^ht be issued with advantage for 
ti!r'!?«VV'^ **'" '»"'■ ''^ ^'"'■*' patir;ijtH. Tiio stretchei-8, litters, and oacolets 
,.',M, ' w'.iilrl h'- inoH! oompletfjly at the disposal of thoso for 

(ifiti/TiU. wlioiii ti;iiisport- is absolutely necessjiry, delay wtaild be 

|.nvirit/H, anrj the sLTvicjoH of attendants would not lie 

M'|iiind for lliosn who, with sncli artificial supports, could 

innkt' \\i*'tr own way to the hospitals. The contrivances 

r*\ivri-i\ to liavo bei'ri dcsipMrd more particularly for use after 

woiiikIh ill IIh- I(?^ or thigh; for these, even if only fledi 

woiitkIh, riiucli nioro if one or more Ixmes be broken, as a mle 

pn-virit. fiio HuhjcotH of tliem from walking imaided for 

uRHiHdincf*. 

Knmnrrh'n l)r. Kriiulrinh Esmarch, Professor of Surgery at the 

nriiiphfHi fur | ini viTMif y «»{■ Ki<»|, and tmo. of the pioneers of ambulance improve- 

wuiMMlMil iiHMitH on thy «*oritin<uit, has, among many other appliances, 

iiiPh fnitii till- inviMiliMJ vfirioHH kin<lH of cnitches to assist men wounded in 

Mil III IIpIiI tJM^ lower pxIrcinitieH in walking to the field hospitals without 

**"' ntii'nilnncM'.t KsmarcirH crutrheH i\i\\ johitod so as to be 



• Sr* (he lar^rr fniim'd dniwiu^, No. 14, in the Pathological Muaeum atNetlOT. 
i SpiM'inHMi^ of lln'M' rnitoliM ranv bo neiMi anion); the articles of furgical fiflld 
e«iuirniriit (No. S31) in tlie Mutcum of Hilitarj Surgerr at Netley. 
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capable of adjustment for the use of persons of diflferent Chap. V, 
heights. Attached to tiiem ate various appliances to fit them _ r; 
not only for beaiing the weight of the body, but also to afford crutches.* 
local support for particular parts of the limbs which have been 
injured. Thus, ii* the foot or leg have been much injured, 
there is a projecting ledge to the crutch, on which :the knee 
can rest, so that the leg and foot are kept from the ground 
during tlie progression ; for other cases there is an iron plate at 
the bottom of the crutch to support the foot. Again, if 
necessary, movement in a leg or tmgh may be prevented by 
securing the limb to one of the crutches by means of certain 
straps attached to them. The crutches are fitted with cross 
pieces at the lower ends to prevent them from slipping, or 
sinking in soft ground. Such assistance could, of course, only Their 
avail when the arms an,d hands are uninjured, and they have practical 
never been popular. Professor Esmarch has also invented a qJ^!§|j>nod, 
tourniquet brace, which, if it can be supplied at the same rate to 
the soldier as those at present in use, would be invaluable on 
the field of battle in arresting heemorrhage, and supporting 





Esmarch's 
braces for 
hKmorxbagN 



splints. The chief constituent of the tourniquet brace is an 
elastic band 58 inches m length, which can serve to check 
dangerous bleeding from wounds in <the limbs. It is most 
simple in its appKcation, merely requiring to be wdund tightly 
round the limb aoove the wound and hooked. 



Section IV. — Assistance by Bearers to wounded Men. 

The proper modes of proceeding to lift and transport 
wounded men on stretchers, and ether regular field con- 
veyances, will be considered elsewhere; but it may be 
advantageous to notice here some of the methods by which 
bearers can best give help to wounded when the stretchers are 
occupied or not available for use on some other account. 
Some special contrivances have been desired for economising 
the labour, and lessening the fatigue oi bearers under such 
circumstances, and these also may be worthy of description. 

There are various methods by which the transport of a 
woTinded man, who is too weak to walk alone to the 
rear, may be effected by trained attendants when no 
litter or conveyance is disengaged, or near at hand, for use. 
Transport of this kind should only, however, be attempted 
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when the wonn<lB are not grave in their nature, and wken 
diBtance is not verj great. And in any c^iee suited to traD8pOL_ 
of this kind, in order that the patient may receive the fid) 
■ lenefit of such assistance, it must be given system aticall^ 
according to the nature of the injury. 

It will be useful, therefore, to give a few lunts on the 
and readiest means by which attendants may assist wounded 
men according to the site or nature of the wounds which the^ 
have sustained. It will be convenient to mention first somA. 
methods of affoi-ding help when only one attendant may be 
hand. 

If the woiuid be in the head, neck, or upper pnrt of 1 
trunk, the patient should partly support himself by his riflef 
in one hand used as a walking stick, while his other arm an^ 
hand lean tipon the upper part of the back and distant 
shoulder of the attendant who walks by Iiis side. At the sai 
time the attendant should place his near arm across the back 
the wounded, reaching rouud and partly encircling his bodv 
■with the forearm and hand, so as to assist in supporting aim 
keeping erect the upper part of the patient's tmiik. 7* 
attendant should carry the ivounded man s accoutrements in 
disengaged hand. 

The same relative position of the patient and attendant wffl 
answer when the wound has been inflicted in any part of oitliv 
ail upper or lower extremity, after proper temporary' protectuu 
has been applied to the injured Hmb. If the wound be in tlitf 
lower extremity the patient ^ijl be enabled by sucli assi8taaa» 
to walk irithout throwing the weight of the body iijjou ^» 
foot of the injured side, or may nop along along with leas 
exertion and fatigue. If it be in the upper extremity tlie 
patient will not be able to avail himsL'lf uf any support which 
requires to be held in the hand ; but the injured arm should be 
slung in a handkerchief so arranged as to fully support it. In 
all other respects the ass-istanco will be best given in the way 
a heady described. 

Should the patient have to descend a di,iclivity the attendant 
should take speciol care to hold him up as he walks down the 
slope, not only by encircling the back and chest, but also at 
the same time by supporting the patient's arms under the arm- 
pits. This is necessary in order to guard against the accident 
of the patient suddenly slipping or falling forward from afl" 
accession of weakness. 

If the upper extremities be uninjured as well as the thi^ii^ 
and the attendant be strong enough, he may take up the 
patient on his back and so carry him to the hospital. In tluB 
case the patient places both arms round the neck of the 
attendant, while the latter supports with his own ai-ms i 
either side the coiTesponding thign of the man he is carrying. 
It is evident that the bearer cannot, with this arrangement, 
cany a knapsack, neither can the wounded man's rifle be 
taken on unless it is capable of being slimg. It was in thisuianDer 
that the distinguished surgeon Baron Percy, the same who 
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designed and organised the Fiencli companies of "bran- Cair. V. 
cardiers," carried an officer, who had been dangerously Eiftiiipioot 
■wounded, acrosa a pontoon bridge over the Rhine, The case Baron Percj 
was one of extreme urgency, 
for, at the time Baron Percy 
carried the disabled officer over, 
' twelve Austrian gima were direc- 
ted against the bridge, and it was 
being broken up under their fire. 
This pick-ar-pack fashion was a 
■common moda of carrj-ing off 
wounded soldiers from all fields 
of battle until stretchers were 
regularly supplied in sufficient 
numbers for tlie necessities of 
\parfare, 

A method of earrj-ing an 
injured man is credited to Captain 
Shaw of the London Fire Brigade. 
This is an excelleut manner of 
can^'ing provided the patient is 
sensible, tnougli even if ne is not, 
the bearer is able to hold the 
patient very safely. 

Messrs. Fischer and Co., the 
-well - known manufacturers of 
«urgical appliances and ambu- 
lance conveyances at Heidelberg, have invented a special 
apparatus, a shoulder litter (Scnulterbahi'e mit RUckeuaitz), 




Fig. I.— Cnptain Sbiiw'e niulhod of FiBcher'i 
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The appamtoB ooQsiflts of two paertB, to., («),.& aeat» fttf^ 
of wood, 8nd hollowed out, for the patient, aad (&), a defcadbad 
anpporting belt. {See Figures I and 2;) 

The weight of the seat, with the belts and steapa attadnd 
to it, is 3 lbs. 4 oz. 

The following is the method of using this foxm of c<mv^« 
ance: — 

The'board is placed so as to rest on the -small- of the badk'Hf 
* ^ the bearer. The shoulder-belts are adjusted in tiie manner tf ^a 

^^ p-'" -^^^ ^ ^ — ^p " ^^^»^ ^^^^^ **"""^^'"'"^"-|rnnlr j[in«ai|^ 

^mt cberaL'* over his shoulders to be secured to the adjoining short «trans^l|r 

the buckles, and leaving the diest free. On takine m>a 
patient, the bearer is to kneel down on one leR, keepmg ft» 
other le^ stretched out. One or two men then lift and tilaas 
the patient in a riding position on the board. The Jocas 
supporting belt is adjusted under the patient's arms, and lb 
handles are given over to the bearer. This belt ^servee to 
secure the patient in his position while the bearer m risinp ftoai 
his knee, and also during his transport. On amving at \m 
destination the bearer is to go down on His knee again, and the 
patient taken oif in the same manner as that 1^ whi<di he 
assisted upon the seat at starting. 
^ The following points were noted in the experimentB 

trfib of the with this appliance : — 



1. It is not practicable for the bearer upon whose back ilia 
appliance is placed to assist in raising a disabled jMttient upon iL 

2. ^Mien the bearer is standing up, no wounded man eoaU 
get upon the appliance. 

3. Two bearers are required to place the patient npon Ae 
appliance, the apparatus thus employing three men be&re the 
bearer can start -with the patient on ms back. 

4. When the patient has once mounted the seat the bearer 
finds the use of the appliance convenient. He could march 
farther with a patient sitting on the seat^ than with one placed 
on his back without it. 

5. If the bearer happens to slip he is liable to fall back upoa 
the patient in consequence of the position and weiffhtof the latter. 

<). To place a patient safely on the ground from off th^ 

appliance without additional help is almost impractieable* 

Ctadoiioiif On considering the various practical pomts enomemted 

9»pad& ng \he above, all of which were observed during the ezperimetits 

*"■**■*"■ at Netley with this contrivance, the conclusion airived at was 

that the necessity of the additional aid requiied for its use 
neutralised its alleged advantage as regards eoonomy of 
labour ; and that the other objections adverted to abora 
precluded it from being suitable for general use in the British 
military service. 

It is advantageous for militarv surgeons to be aoquamtad 

with all the various resources of this nature which fix>m time ta 

^.time are brought into notice; for on the one hand^ tl 

knowledge may sometimes le turned to useful account^atid 
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the other hand it is useful to be aware of the practical Chap. T. 
otgectiona to their einployiiieut when, aa vniX often happen. — 
theii- atluption is advocated by iiiterested persona, or by others 
who have not sufficiently studied their qualities. It is queation- 
abie whether it would be desirable under any circumstances. 
even if the experiments had proved more eatisfactorj-, for the 
Government to make pi-ovision of any such kind of special 
apparatus. At the best it must ever be but a verj- imperfect 
substitute for the more regular t'nrnis. 

A few methods of assisting a woimded man may next be Carriage by 
mentioned, when two attendants are available, and no etretchcr '*" '"*""'■■ 
or regular conveyance is at hand. A convenient substitute for a 
stretcher capable of beiug carried by two men is ao easily im- 
prov!Be{l that it would be profitless to make efforts to assist a 
weak or disabled man by any other means ; unless these 
articles are not foi-thcomiog, or tlie place to which the patient 
is to be removed is very close at hand. When the necessity 
arises, howevei', the support of a patient may be accomplisheil 
by the two bearers in several way«. 

I. He may be carried in a sitting position by the two bearers Fint MtihtSt, 
joining two of their hands beneath nis thighs, while their arms Two-handod 
which are not thus occupied are passed round his loin, in the ^{^^,'"™' 
I manner shoiivn in the illustration. (Fig, IV.) Sting. 




;- IV. — Two BenreM carrj-ing a woiindBd Man betwoon thum. 

_ In this instance tlie lingers of the left hand of one of the 

bearers are interlaced with the fingers of the right hand of the 

other bearer, and a seat so foimed. The patient, if he be able, 

- helps to support himself by clasping the bearers with one or 

'both' arms. 

For niHrching or advancing with wonndod supported in this 
manner, the beaiere sire formed in line and numbered, ihe odd 
numbers are right fi'es, and the even numbers are left filoe. 



Il 
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CarricQe by two Bearers. 



4bu mode of 



Tvo'luuidDd 
to»i»port for 



One right and one left file carry a patient, and having liiited 
him from the ground advance by a side pace, the right file 
starting with right foot, and the left file with the left. 

_T)ii8 mode of conveyance is very trying to the boarera, and 
conld not be endured for any long cGstfliice. The defect of the 
procedure, compared with others, consists in the strain which 
results from nearly the entire weight of the patient being 
thrown on two of tbe amis and chiefly on the interlaced fingen 
of the two bearers, and only a comparatively limited number of 
muscles being called into action to meet it; while hy other 
plans the weight may be thrown and distributed more evenlj 
over the whole of three or four arms of the two bearers, at the 
eame time that the arms are bo arranged as to give each oUier 
mutual support, and all the musclex acting upon the upper 
extremities, as well as those directly belonging to the extreimtiw 
themselves, as&iet in sustaining them under the burden 'vrldch 
they are reqiiired to bear. 

2. A better plan of joJuiug two haods for the support of • 
patient is shoivu in the following drawing. Fig. V. Tbe advanced 
right and left hands of tbe twoboarers are closely locked togeth»i 
and the wrists brought into contact, and not merely the Sd^joi 




Interlaced, so that a firm junction of both hands is established. 
At the same time the other bands ot the two bearers are made 
to rest upon and in a certain degrea to errn^n each othei'fl 
-shoidders on the same sidea respective'y- Wheu a patient is 
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carriedj^ccordmg to this method, the weight falls chiefly Chap.T. 
upon the two arme behind him, but to aome extent also "T^j i 
upon the chests of the two bearers ; while tlint portion of the ^^^ ' 

weight wliich falls upon the arras in front doea not bear upon 



I 




rig. VI.— Thtec-hnndei) Seat. 



the fingers and bauds so much as in the former case, but is 
diatiibuted over the foreanns and sboiildera. The patient is 




Fig. TIL— FatieDt on Uire«-]iBiided Seat. 



not carried in aVttiug position, but lying back. It is there- Companwa 
fore well adaptedjfor removing a patient who is bo weak as batwo«aQii« J 
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absoluttilj to reqiiire complett support at the back to prevea 
him from falling, or is quite Iit-lplcse, or disabled m bol 
upper extreiuitiea. It is uot eo easy fur two bearers 1 
assume the relative positions just deeciibed when they liavel 
pick up a patient lying upon the ground as it is to take U 
lormor one ; but the art can be acquired by a little trainiiif 
and practice, and the labour is fully repaid by the advantaga 
to both patient and bearei-s. If the bearers are untrained S 
will be better, if it can be done, for them to stand in the poaitint 
bIiowu in the drawing, while two other bearers lift and place ' 
tiieir arms the man who has to ho carried away. A dieabli 
man of moderate weight may be carried to a considerable di 
tance without extraordinary fatigue to the beareiB in the w) 
described. 

To foim three-lianded seat the rig^t file seizes with his ri^ 
hand the thick pait of his left forearm, and with his diseugaga 
liand seizes tht thick part of the left forearm of the left file. Til 
left file with his left hand seizes the thick part of the right fon 
anu of the right file, and the seat is made. The left file place 
his disengaged hand on tbe left shoulder of the right file fonuin^ 
the hack and completing the seat. (See Figs. VE and VII.) 

3. If a wounded man be able to sit upright, and is able to, 
assist in holding himself np by his own arms, the bearers maj 
then employ all their hands and anus in fonning a seat for him. 
This is sometimes done by the bearers crossing their arms and 
then grasping each other's hands. A space is thus left betwei 
the bearers' hands and forearms, upon which the patient m)., 

>be supported for a time with tolerable security. The ot^eclioa 
-to this method of supportiqg a wounded man is the pain tiiatv 
caused after a time to the bearers at the points where their 
arms are crossed one upou the other. The weight of the patii-nt 
acts constantly upon these particular parts, for when once he JR 
" settled " in his place, the relative position uf the bearers' arnia 
cannot be sliifted, at least not without the patient is laid dowtt' 
upon the ground while the change is bemg effected. Th» 
portions of the anns which lean upon each other are also thoaa 
where the bones of. the forearm are not pro\'ided with mncfa 
muscular covering, so that tbe painful efiects of the continued 
pressure are very speedily, aud soon painfidly felt. 

4. A better way of effecting the removal of a wounded niaut 
if he is to be transported on all four arms of the bearers, is repre- 
sented in the following drawings. Figs. VIII., IX. The mode of 
forming a seat is known among BchoolboyB under the name of the 
" sedan chair," and it is remarkable liow well the weight of ft 
person BJttiug is borne when the hands and arms of the bearers 
are so placed ; for with each arm engaged in composing thai 
support, the nmscles that are ordinarily employed in effecting its' 
various movements now all act in concert to enable it to resist thai 
strain which is cast upon it. Thoarrangemcnt, moreover, fonnsa' 
very easy seat for the person canied, and a very secure one alBOt 
if he is in a state to give himself the necessary additional' 
support by piecing his anus over the shoulders of thq 
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bearera. As seen va (irawiug No. 6, the backs of the beai"en 
hands are turned uppermoBt, whUe the palms rest upoi 

the adjoining a 




OniF. T: 
Four-banded 



Each file seizes his own left forearm and vnih the disengaged 

hand seizes the right foreann of the opposite file. The patient 




Fig. IX, — Prepared foar-handod Sent. 



supports' himiell by placing bis anns roimd the necks of the 
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CHAPTER VI. 



AilBULANCE TRANSPORT MATERIAL. 



Chap. VI. 



General Classifioatiox. 



Class I. 
Class XL 
Class III. 
Class IV. 
Class V. 
Class VI. 



Conveyances borne by men. 
Conveyances wheeled by men. 
Conveyances homie by animals. 
Conveyances drawn by animak. 
Railway Ambulance Transport. 
Hilai-ine Ambulance Transport. 



Some of the classes natiurally become divided into certain 
sub-classes — having marked and distinctive foiilures. The six 
classes above enmnerated will now be successivelv considered. 



Distinction 

between the 

terms 

**8tretcher8" 

and 

<' bearers." 

Sometimes 
indiscrimi- 
nateljnsed. 

Probable 
source of this 
error. 



CLASS I.— CONVEYANCES BORNE BY MEN. 

This class is sub-divided into the following sub-classes : — 

A. — Hammocks. 
B. — Dandies. 
C. — Stretchers. 

One general principle as regards the mode of carriage 
prevails in all the conveyances of this class. The patient is 
supported either upon a netting or canvas cloth, or in .a cot of 
more substantial construction ; he is usually able to lie down at' 
full length, seldom having to adopt any other position ; and* 
while thus reclining he is borne between two or four men wh© 
are called the " bearers."* 



* Tbe terms stretcher* and bearers are not unfrequentlj used Bjnonjmovutf m 
published works, and misapprehension and confusion haye occasionaUj ftrisea in 
consequence. In page 21 of the pamphlet entitled " Personnel and Materiel of the 
Medical Department of the Army of 30,000 Men ordered to Turkey," among the 
means of conyeyance of woimded are mentioned ** bearers or stretchers . , ^7801** 
Similar indiscriminate use of the two terms occurs every uuw and then, eTen m 
official documents. In circular No. 85G, 31st March, 18G4, page 3, it is remartedy 
" two at least of the stretchers shall be conveyed in the ambuUtnoe waggon." Li 
the descriptiye plate G to the same circular, the drawings representing the Tei^ 
articles of equipment referred to are designated " bearer open for use *' and " giwwir 
packed for transport." This want of discrimination has probably arisen from the 
fact of the patient being practically borne by the stretcher just as both the 
stretcher and patient upon it are by the men who carrpr ^the conyepranoe. But il is 
evidently more explicit, and tliereforo more conyenient, to maintftin in Bni^ah 
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One of the bearers, if only two are employed, sustains the Chap. VL 
front of the conveyance, while the other sustains the hinder 
part ; if four are employed, two bear the conveyance in fronf, 
and two behind. 

The conveyance is either canded Ijy its two extremities, ^^*^^^^*^ 
or by appliances attached to them, or suspended from csmiageof 
a single pole, on the shoulders of the bearers; sometimes, the first cla« 
though in lilce manner carried on the shoulders, it is borne o^ co"^- 
between two poles, or the suspension is eflFected by a ^^y*°*^* 
framework, part of which is made to project for the purpose of 
affording the necessary means of support. Occasionally the 
conveyance is arranged to be placed between two side-poles, 
the supporting bottom being either left slack, or expandea and 
tightened by means of movable cross-pieces or by being 
connected with a permanently fixed mimework, and the 
extremities of the poles are held in the hands of the bearers, 
with or without the additional support of straps passing round 
their necks or otherwise attached to their persons. The 
height from the ground at which the patient is carried is 
determined partly by the construction of the conveyance, 
partly hj the manner in which it is borne. The risk of 
falling dming the transport is obviated in some forms by 
the bed or sacking bottom upon which he is placed dipping 
below the level of the fi-amework; in others, in wliich the 
support is firm and level, by the framework being raised above 
it; occasionally a strap, or two straps, are passed across the 
body of the patient so as to guard against the possible 
occurrence of this accident. In all cases the comfort of the 
patient dming his transport depends on the manner of 
movement adopted by tne beai'ers. When the conveyance 
itself is suitable, and the bearers are skilled in their work, this 
mode of conveyance becomes the most easy that can be devised 
for the carriage of an invalid through a hilly country or over 
uneven j^round, and perhaps it is also over made roads. 

In European armies conveyances borne by men are Uses of thif 
generally employed imder circunistances in which the distances claw of co«« 
to be traversed are very short, and in situations where other ^^^^^^* 
modes of carriage are absent. 

In the East, as will be explained in describing the dooley 
and dandy, they form one of tne ordinary means of conveying 
the sick and wounded for all distances. This difference of 
feature in the two modes, habitually adopted in the East, and 
in Europe, of employing these conveyances leads to a great 
difference as regards the economy of their use for military 



phraseology the same distinction ivhich is made in other countries between the 
passiye conyeyance and the agents by whom it is carried. Just as the dooley and 
dooley-bearers are spoken of in India, as brancards and brancardiers in 
France, so stretchers and stretcher-bearers should be distinguished in the military 
languaffe of this country. Moreorer, *' stretcher " is the name by which soldiers 
generally speak of this conTcyance— not bearer ; and it seems, therefore, in erery 
way better to adopt the same signification exclusiTely in English phraseology. 

(6107) I 
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?. VI. purposes. lu tlie one case, when tbey are ouly employed for 
— short distances, if the bearers are well trained and active, two 
men bearing one stretcher will cany a considerable number of 
woundiid in succesBion tn the dressing stafioii, and when not 
thus employed will be available for other duties ; in the other 
case, when the conveyances are employed for all distances, not, 
only must a certain number of men be entirely devoted to the^ 
duty of bearers, but they must be accompanied, in addition^ 
■with a proportion of reliefa. A large Ijody of bearei-s is Hmt, 
brought together, who, of necessity, must contiuually weiglt; 
upon the commissariat resources of the couutiy through wiiich. 
they are passing, aud in dher ways increase the iuipcdinteutsj 
of the array to which they are attached. Other points of] 
interest to the army surgeon ou this subject will be notioed in 
the course of the description which follows of the special 
qualities of each form of conveyance. 

A. — Hasijiocks." 

HftninicLB. This section contains the simplest fonns of conveyances 

l_ borne by anen ; they may. in some instancoe, be said to be' 

^H devoid of any distinct forme of constmctjon, notliing more than 

^H a simple piece of cloth being occasionally used, hajnmock' 

^B fashion, for a littei'. Whatever may be the material of which' 

^B they are composed, it is used in a more or lees loose and pliable 

^H condition — not stretched out — and, therefore, yields to the' 

^H weight of the patient, and assumes whatever fonu the poadtion 

^V of Ins body may g^ve to it. The soldier's blanket, when used aa 

^V a conveyance for a wounded raau without the addition of a pole' 
H 

I ■ 
I 

L 



or side supports, the broad officei's or sergeant's sash, aa 
formerly made, offer examples of the hammock in its piimitirfl 
state. The sailors hammock, Indian hammnck, Ashanti' 
hammock, severally supported by an overhead pole, exhibit «■ 
step in advance of constniction. The ao-calk-d " stretcheiH " aa 
lerlyuaed without ti-averses, and the looped blanket, are 
examples of the same kind of conveyances; but they shows 
still further advance in construction, inasmuch as they are' 
adapted for carriage by side poles, and are thus sustained with' 
less difficulty by the bearera, A still more perfoet form of this 
conveyance, so far as the transport of a wounded man is con*' 
cerned, is the New Zealand litter (p, 142). 



* the word " liammock " is generikllj Bitpposi^d to hure been brong'ht mtO wt 

□ Europe from tlie AmcricBu Induing, by n-bom it ia applied <□ the kind of Ii^hjjm 

bad itujKnded betweeo trees, which is in ordinorr lue among tliem. In auxniMM 

tint ongin, loiae dictionuriea quote Columbue, who, in (he nnrrntiTC of lui bit 

tojBge, speaks ot Indiatis iii eanon coming to the ship to barter their coHon^ 

" hainani," or net*, in wbick they sleep. Dr. Johnson, honeyer, derirea i| tnB 

lUDBoa," a S&ian word. 

1 found the foUowinc in the libr&r; of the British Miisenm. " .^t our l ^H P^ 

met a willow cenT d in a net with a pote through it bj tno blsok -i— t-* 

(F. M9. A. curious and exact account of a ropige to the Congo in Ouiyemn IMS 

and 1667, by Fathen Michaol Angelo and Denis do Carii-Capachino). — SaiTOB. 



The Soldier K Blanket as a Gonvei/aitce, 11.5 

The Salelier'a Blauket as a mode of coiiveifanrc. — Tlie blankets Cnkv.yt. 
which Boldici's oamed with them into the trenches before "TJT , 
Sebaatopol were sumotimos employed after a soi-tie of the binnket'uwd 
enemy, or on any ocea«on on which the killed and wounded a* o hammock. I 
Biirpfissed the average of ordinary days, and when, therefore, a 
fflifneiency of regular stretchei'e could not bo immediately 
obtained. In using it, the blanket must be spread fully out upon 
the gi'ound, the patient laid gently upon it in a suitable 
direction, and four men laying hold of the four eorners of the 
blanket then raise it together, aud march with it, as nearly as 
pmcticable, in tho same manner as if they were beftring a 
Btretcher, The great-coat may bo employed in a similar way. 




Fig. XIIL — CuuFcjing a wounded loldior in bis blnnliet from Iho ireni'liot bi-tos 
Sebmtopol to tlia "smbulanoe de 1» tnmcliie." From « dnmng by. M, 
Dutand-BrBger. 

It is scarcely possible for a leas number than foni- bearers to 
convey a wounded man away by these means ; should tho 
attempt be made by two bearers, each bearer sustaining two 
corners of tlio blanket, the inconvenience of the position as 
regards the bearei-s in front, the constant drag of the weight on 
one part of the body, the shoulders, of each bearer without any i 

intermiBsion, the liability of the knees of the bearer marching ' 

behind to strike against the back of the patient, ^vill be fouud 
to be serious impediments to progress. The officer's silk sasli, OffiwrV »Mh 
as formerly made, did not present the same objections to being '^'^ mock, 
borne by two raen. At the same time that tho netting of which 
it was ooniposed became ruadily stretched out laterally to a 
Bufficient width to hold the person being cairied, it wan long 
enough for one end to be passed over the shoulder of the fore- 
most bearer, and to be held in front of him. The weight was, 
therefore, more evenly distributed over his whole body, aod hia 
position for marching rendered in al! respects more easy. The 
vroollen scarf worn round the waist of each of the privates 
(6107) 1 2 



llti OhjectionK to the use of Ilammoeks withont Poles. 

employed in Larrey'e Bmbulaiice voknto wns adapted to be 
used in a siuiilai' manner, -and was made broad and strong iae 
the purpose. 

In whatever way, howtiver such conveyances without poleft 
are carried, they should be regarded in no other light than a» 
expedients only admissible in tlie unavoidable absence of betteTi 
means uf suppoi-t. They have nothing to recommend then, 
beyond being slightly better than no means of support at all^ 
They are no less irksome and unsuited to the patients thaiL> 
they are burdensome to the bearers. After injuries 
which fractures of the bones have been produced, more esp' 
ally of the long bones of the lower extremities, blankets sbottld. 
never be employed with a \'iew of saving time in reaching 
an ambulance or place of surgical aid ; for, without th» 
greatest care, as regards pro\'isional support to the brokea 
bones, the mischief done to wounded HuiIm will be immensely 
aggravated by tliis mode of carriage, partly owing to t*l» 
doubled-iip position of the patient's body, partly to the preseur» 
upon him of the sides of the blanket, wnicn are drawn unavoid- 
ably together by the pull find efforts of the bearers, and in greiti 
part also owing to the disturbance resulting from the unre^-- 
trained movements of the conveyance as it becomes alternately 
shortened and lengthened under the impulse of the transport. 
The safety of the patient with a ginishot fracture of the tuigk 
or leg will be better provided for by bis removal being delayed 
imtil a stretcher can be procured for his conveyance, even 
though many horn's may elapse before one can te obtained. 

Hammocks without poles should only be used for short 
distances, unless under circumstances of extreme risk in other 
ways. Bearers become more quickly fatigued with them th»a 
with any other kind of carriage. The form of the biimap body 
causes a heavy weight to be moat easily carried, and to l>» 
sustained for longest distances, when the pressure resulting from 
it is directed upon, and distributed evenly, over the arch wbicti 
is formed by the pelvis, and lower extremities. The weight 
may bo carried on the bead, and conveyed in the upright 
position down the vertebral column to the pelvis ; or it may ba 
thrown directly upon it, the body being bent for the pvirpose. 
according to custom of the porters of Constantinople and. 
certain parts of India, who are remarkable for the heavy Durdeiui 
which they carry upon the upper part of the sacral region, or^ 
as it were, upon the key-stone of the arch just described. The 
carriage of a weight upon the shoulder is an imperfect appli- 
cation of this principle, but the element of imperfection whicli 
exists in it, is counteracted to a certain extent by a propoi^ 
tionate inclination of the body, so as to distribute the weight 
from the shoulder in as nearly a vertical directionas possible al^ig 
the vertebral column. In proportion as this is effected, the 
burden, whatever it is, can more easily be carried. But when two 
men have to bear the weight of a man in a hammock without 
the aid of poles, the mode of sustentation, for which the human 
frame is adapted, as named above, is completely departed frou. 




Hammocks suspended from Poles. 1 1 7 

and, as a consequence, fati^e quickly ensues. The weight is Chip. VL 
applied to the upper part of the body on one side, at a consider- — ^ 
able angle, as it were, to the end of a long lever, the action of 
which is to exert a constant tendency to pull the bearer over, 
and this can only be overcome by continued muscular eflFort of 
a severe kind. In estimating the amount of fatigue produced, 
this effort must be taken into account as well as the mere 
weight 1o be carried. Moreover, the bearers cannot rest from 
their labour by laying the hammock on the ground without risk 
of injury resulting to the wounded man whom ^they are 
cari'ying, for it is destitute of any sort of protection suitable for 
such a position. These several conditions are sufficient to show 
tie impropriety of making an attempt to carry a patient to any 
lengthened distance in such a conveyance as a sash, blanket, or 
other such contrivance unless under circumstances of extreme 
necessity. 

Hammocks suspended from a single Pole. — A hammock of Hammoeks 
regular construction has at each end several small lines, which «^P«ndfid 
are either looped together at their extremities, or terminate ™P°®"- 
in rings, so that it can be readily secured and suspended 
between two solid supports, by means of hooks, screws, or any 
convenient fastenings. Such are the hammocks used on board 
ship, the grass hammocks made by the natives of South America, 
ana others. In the sailor's hammock the lines, or clues as they Sailor's ham- 
are called, meet at each end in an iron I'ing, or grummet. When ™*^"- 
it is in use on board ship, a mattress and pillow are placed in it 
for a bed, and the whole is then hoisted up into its place between 
the deck beams by means of laniards, it will be at once seen 
that such hammocks can be readily adjusted so as to be sus- 
pended from a single long pole ; the points of suspension being 
established by either the loops or rings, or secured by the 
Ifimiards. By a little management again they can also be 
arranged to be carried between two poles, one pole being 
secured to either side. 

In the same way two poles are sometimes adapted to a The " looped 
soldier s blanket to convert it into a somewhat similar kind oi blanket." 
conveyance. The blanket does not admit of being suspended 
from a single pole for ambulance purposes, for it is not suffi- 
ciently long, but if a loop be sewn at each corner, and the 
blanket be then doubled over so that the two loops at each end 
are brought together, a pole, or even a rifle, can be passed 
through tne four loops on one side, and another passed within 
the doubling of the blanket on the other side, and in this way 
we get the conveyance which was formerly commonly known 
as the " looped blanket." If the loops have not been previously 
added to the blanket, a small slit may be made in each corner 
as an impromptu measure instead of the loop, and the blanket 
can thus be used for the same purpose if the material be 
sufficiently strong and resisting. Such conveyances correspond 
in their nature with the hand litters which were formerly used 
without cross-pieces or traverses. They are an important step 
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Chap. VI. 

ButioDolo of 
the advaii- 
t«ei'B reiult- 
ing from the 
Buspenaioti of 

I of Ibe hara- 
mook kind 
tTsc of huin- 
mocks after 
the action at 



in advance, as regaids efficieucy, beyoud thii saBh, blanket, g 
Iianimock used without poles. 

The advanta^ee uriaiug h-om the suspcusion of the hatniuoci 
from a pole will oe at ouce uadeistood on rocollectiou of tb 
disadvantages which have been just described to result from il 
absenca The bearei"s, carrying the pole ou their shoulders a 
steadying it in position by theii" hantiB, support the weight i 
less difficulty, and can sustain it for couaiderable distances, 
carriage is more easy for the patieut, because the disb 
between the two points of auspenaion remains unaltered duTic| 
the transit. The iiTegulaj movements from head to foot of tfa 
hnmmock, caused by the distance between the two bearers i 
inarching occasionally varying, aa well as from the frequeo 
alterations of direction in tne " pull " of the conveyance as thi^ 
bearers seek to reheve themselves from the effects of the Btratn 
upon their amis, are in a great degree avoided by the hanunoc^ 
being suspended from a fixed and comparatively rigid support. 
After the battle of the Alma a large number of wounded omcei 
and soldiers were conveyed in haramocke, suspended iu T 
manner described, from the field of action to the shore, a dist 
of about two miles, for removal to the transports wbicli ■ 
to convoy them to Scutari. The iu conveniences chid 




Fig. XIV.— IlammiK-k caniajre showing llic crauiiied [Nisitiun of tlie patimt. , 



experienced iu their use in carrying wounded are the difficnl^ 
of giving a proper reflt or support to ^any injured part or lin 
from the rounded form of the canvas, and from its clof 
adapting itself to the general outiinc of the body; the pr€ 
of the sides of the hammock against the person witliin it ; 
difficulty of maintainiug a horizontal posture of the patient i 
moving over uneven or aloping ground ; and the absence of W 
provision to act as a guard against the effects of plai ^ 
conveyance temporarily on the ground. These incoovenieDM 
equally exist whether the hammock be bonie suspended froal 
one pole or between two poles, though some of them ara felt if 
a somewhat less degree in the latter case. 

On the Gold Coast there is no animal transport. All impedl^ 
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mente are earned on tlie heads of nativoe, as the climate is ao 
inimical to most domestic animala (horses and mules, clonkeys, 
honiGii cattle) that they rapidly deteriorate after importation. , 
These remarks do not apply to Accra, 80 miles beloiv Cape i 
Coast Castle, as horses and cattle seem to thrive pretty ^ell 
there. The usual mode of conveyance at Cape Coast Castle is 
a hammock slung on a pole. Any sick or wounded must be con- 
veyed into the castle, either on these or stretchers, and as the 
natives cany these on their heads four bearers are required for 
each." 

The ordinary hammock consists of a bamboo pole supporting 
a net or cloth, in which the patient reoliuesiaiidiscanieduy two 
men, or four when the pole rests on the heads of the bearei-a 
In his Report on the Ashanti Campaign, Surgeon-General Sir 
A. Home, V.C., K.C.B., writes, "hammocks carried by four men, 
not, as woTild seem natural, on their ehouldei-s, but on their 
heads, for which purpose the hammock pole is fitted at each 
end with a piece of board placed transversely ; a movable 
canvas- covered frame, ft-om which hang side curtains, rests on 
the pole, and serves as a roof to protect from the sun. Much 
of the comparative comfort of this kind of conveyance depended 
on the native carriers being trained and matched in size and 
strength, the motion was easy or painful in proportion a» these 
points could bo secured." 

In this campaign conveyances known as the Ashanti cot ' 
were largely used. These were a modification of the ordinary 
hammock, intended to prevent the discomfort of the "doubling 
up " of the person carried, from the utrain of its fastenings 
at the head and feet, and was obtained by using a ship & 
cot (which IB essentially a hammock stretched out by a light 
wooden frame) and it answered admirably. Director-General Sir 
W. A. Mackiiinon, K.C.B., who was Principal Medical Officer after 
Sir Anthony Home was invalided, speaks highly of the Ashanti 







cots, and also of extemporised cots in which he tlirtcted the 
natives should bo earned. The following, which is "intei- 
esting to notice, is the kind of transport which had been 
used for the wounded of distinction amongst the Ashantis ; 
• " ■ " the slftlks of the male bamboo, or the long centre 
ridge stalks of the leaves of certain palms which grow every- 
where in the forest, were bound together with tough sedges. 
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aiid furined convenient cradles in which tlie wounded diief waa 
easily carried on the heads of a couple of lua I'ollowera." 

'Ihe numerous sick with Mr, Stanley's expedition for the 
relief of Emin Paeha were canied, by Surgeon-Captain Parke's 
directions, in hammocks, and, lor natives, answers well. The 
cramped position is a position of rest to a native, but to Euro- 
peans a " ftill lengtli " attitude is always iiecessary for repose^ 

The Mexican twine hammocks are light, poiiable, and pack 
into a email waterproof bag, fairly durable, and capable of being 
tm-ncd to many useful purposes. They are known in England 
as the " Ashantt hammocks," but were not used to any great 
extent in that campaign. The Ashanti hammock is furnished 
with two spreaders and four poles with pegs, and makes a very 
excellent bed. It consists of a strong net attached by 
several strings to a "grummet " at each end. A strong cord is 
attached to each " grummet," and the hammock can be either 
tied up between two trees or passed over two crossed poles and 
secured to the ground. The net is spread by two ti-averses or 
" spreadera " as they are called. An awning is supplied with 
each hammock to protect the individual from the sun or rain. 
The M-eight of the hammock, with awning and polos complete, 
is 11 lbs. ; of the hammock alone, 2 lbs. Tliis hammock is a 
registered pattern for the English army, and has been used 
during recent campaigns. They are available for a variety of 
purposes. Slung from a pole they can be used in tlie fashion 
of the dandy to be described, on the Ime of march for 
the sick and woiuided. or for general purposes of transport 
They are particularly well adapted for use on board ship, and 
I . they have been used for the tiansport of sick and wounded by 
railway {see transport by rail). This carriage laboiu^ under the 
usual disadvantages of hammocks for the carriage of wounded, 
previously described, but commends itself admirably for the 
transport of sUghter cases, and the other various uses to whiob 
it may be put, by its hghtness, portability, and durability. 

There is a conveyance of tlie hammock nature met with in 
the remote districts in the Himalayas, and known as the 
Himalayan dandy («ee p. 122). In its early form it is not often 
seen, but its descendant in the present jhampan (a misnomer) ia 
the ordinary conveyance among Europeans in the hill districts, 
and the most recent is the Lushai dandy, which possessea all the 
advantages of a dooley and to a large extent the lightueea of 
its prototype. 

For the purposes of ambulance transport the jhampan is not 
used at the present time, though tlieie are many practical ideas 
to be collected from it, and for that purpose, as well as to avoid 
a confusion in terms, the true jhampan will lie described, and it 
must be carefully borne in mind that that which is commonly 
called a jhampan in the hills to-day by Europeans is reaUy a 
dandy, and is called by this name by the bearers themselvea. 

Jhampane. — These are conveyances which are seldom, if 
ever, met ■^^'ith in the plains of India. They are modes of 
transport ordinarily employed in the hill countries, and are 
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Bpecially contrived fiir the easy carriage of pei-sons up the etepp Cair. VI. 1 
roads, ae well iXB down the abrupt descents, which nave to be — 
traversed in travelling through mountainous districts. The ^Hl"countri««fl 
jhampana ai"e bo contrived that the part of the conveyance on g^^^ 
which the person carried is reclining or sitting may be kept doSgn. 
level without any part of it being brought into collision with 
the road, or with the detached pieces of rock which are 
■usually scattered over its surface — for th(! beds of winter water- 
courses not unfreijuently form tho roads wliich are travflled 
over at other seasons in the hill countries— at the samo time 
that the weight is evenly distributed between tlie front and 
real' bearers, whatever may be the inclination of the road over 
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which they are travelling. These purposes are accomplished 
by having the poles or points of suspousion placed nearly in the 
same plane with the part on which tho person is supported, and 
by having the shoulder supports movable. With this arrange- 
ment, when the inclination is great, the bearers at one end can 
lower the part of the jhampan which they ore carrying to tlie 
degree which is necessary for keeping it level with the rest of 
the convej'ance, and thus avoid any impediment to their 
progress, at the some time that the pole still maintains a position 
at right angles to the shoulders of the bearers. The native 
jhampan in ordinary use is not unlike an ordinary couch, and 
18 provided with a cover and side curtains. The couch itself is 
.secured between two side rails made of wood. These side 

fiieces are connected at each end by strong cross-bands ot 
eather, or flexible traverses, aud in the middle of each band, at 
tight angles to it, is secured a short piece of bamboo. Those 
two pieces of bamboo rest on the shoulders of the four bearers, 
two Doarers being at each end, one inside, the other outside the 
flexible traverse, when the conveyance is canned. It will be 
seen that these short poles are neither fixed nor even in contact 
with the body of the jhampan. They are only connected at 
the middle with the bands before mentioned, so that both then 
ends are left loose ; and the partial freedom of motion which is 
thufl left to thein enables the level of either end of the con- 
veyance to be altered according to circumstances with greater 
faciUty, without changing the relative position of the short poles 
to the men who are supporting them. 
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The Jlimalayan Dandxi. 



B.— Dakdies. 

7/(6 Dandy. — The orif^al Himalayan daudy couBiste of M 
lar^ piece o^ strong cloth secured by bands at its four coracTaJ 
to four rings fixed in a long pole. Tlie pole is about 10 feet 



length, and tlie rings are placed in pairs, nearly opposite to eac(| 
other, at about two feet from the ends of the pole, 8oaietimei 
a dandy is suspended from two iron stanchions, as shmni 9 
Fig. XVIII. Ine dandy is carried ou the shoulders of twi 
men ; but foiu" men usually accompany it, two acting aa relieft 
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and carrying it in turn. It has this pecuKarity that it does not Cha.p. VI. 
admit of the pei-son conveyed in it lying down, or occupying tT 
the conveyance in the dSrection of its length; he must sit ^'^j^ion 
crosswise in the middle of it, resting his feet on a loose rope ©f tSepdwon 
slimg beneath the hammock part, and steadying himself when- carried on it. 
ever necessary by grasping the pole with his hands. The sides 
of the dandy are therefore kept apart pi-incipally by the back 
and thighs of the person who is being carried upon it. 
Occasionally, as when it is used for the carriage of European 
ladies, a sort of basket-work chair is placed in the danay to 
form a seat for the occupant. The person carried still sits 
crosswise. 

Staff Surgeon J. McCosh, of the Bengal Army, when McCosh's im- 
stationed in the Himalayas, at Almora, in 1847, made pk>^J*HU1- 
w^hat appeared to him to be a great improvement in the ^^ ^' 
hill dandy, by adding to it two stout iron stanchions to 
which he attached the hammock. This alteration caused the 




Fig. XI X.— One of the pole-stanchionfl used in suBpending the Himalajau 

dandj on Dr. MbCoih't plan. 

dandy to be capable of being used for a patient in a recumbent 
position, and also allowed a small awning for protection from 
the sun or rain to be thrown over the person lying in it. Dr. 
McCosh mentions that he used it aiTanged as described, on 
many occasions in travelling, with very favourable results, and 
expresses his behef that from its lightness and portability it 
would in its improved form serve as a valuable addition to 
the usual mode of transport in the field in India, especially 
during an action. 

Primarily it will be observed that this is the first step in ad- Thick polo:^ 
vanco from the original, and that lightness has, to a large extent, ^^fter tlmn 
been obtained by lessening the diameter of the pole, and conse- *^"" ^"^** 
quently its weight. It is a fatal mistake, even if it were possible 
to obtain sufficient rigidity, to have the poles thin. It is the 
most prolific cause of sore shoulders, and it may be laid down 
definitely that the heavy female bamboo poles are invariably 
the best for carriage of this class. The secret of con-ectncBs 
in construction is to observe closely the habits of the 
natives, and in this case they will be found to always 
select a rigid thick bamboo. It steadies them passing over 
rough ground, and there iis no springing motion conveyed 



Const riicliou of the Dandy. 

to those carried, as invaiinbly occiirs ivlien thin pole* 
nre used. Secondly will be noticed the iron tratisvereo 
"spreaders," giving the cliaracter of the bed as ia the true 
jhampan, and which may have been one of the sources of 
original error. The objection to this part of the cuuveyaoce 




aro the projecting comers, which are most inconvenient passinff 
along narrow mountain paths. Thirdly, it -will he observed 
that the hummock portion is bolted on to the pole. Perforatioa 
of the pole, especially if baraboo, by an iron screw is a ffreat 
weakness. Iron clamped to bamboo rots it, and lessens its aura- 
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bility, rendering it liable to short fracture. The iuterveution of Ch*p. VI 
thick Iiaatlier waahors would obviate this to a large extent. — r 

The principal difference lietween tlio jhampan and the dij*i^tio„ 
dandy in their original foi-ms is that there ai'e two poles in the between a. 
former, and one pole in the latter. dandj and 

Wo now come to the consideration of the modem form of 3"™'?'"'- 
dandy, or jhampan, as it is BometimcB, though erroneouely, 
called. The first well-known fonu was the Bareilly dandy. 
This conveyance coneists of an oval frame of wood, prolonged, 
at the two opposite ends of the oval, into two single 
straight poles. The whole frame really consista of two pieces 
placed side by side, open at the middle, and closely apphed 
to each other at their extremities, forming a single pole to 
rest on the shoulders of the bearers. This divided nature of 




Fig. XXJ.— The dand; 

I the pole may historically associate the dandy with the jhampan. 
The seat or support is contained in the oval space between 
the poles, and is formed of a light open kind of basket-work, 
but in the modem form, which, in eveiy other respect is similar, 
there is a wooden framework with a scat, allowing the person 
earned to occupy a sitting up or semi-recumbent position. 
The di-awing shows the features of the modern dandy used 
in the hills of India, and it also shows a method not unhke, in 
its physical aspects, the jhampan system of carriage. A stout 
bamboo pole 4 feet long, is tied on to the dandy poles in front 
and behmd, and four bearera carry the conveyance. It is a 
i 
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Chip. VI. r^fe method when crosBing dangerona ground, as well ad the 
T^ • u i.al method adopted when carrying heavy passengera, or 
" ^* heavy weights, np steep ascents. The bearers who carry the 
d:tndy are called jhampanis, and are strong, athletic hiUmen. 

A person earned in a dandy is well protected against 
falling, whatever may be the incfination or irregularity of the 
ground over which the bearers have to pass, by the oval frame 
within which the seat is placed. He is at the same time cairied 
at such an elevation, and in such a position, rather semi- 
reclining than completely sitting, that there is no likelihood 
of any part of his person being brought into collision wilt 
inequalities of surface, or scattered boulders of. rock, over at 
between which the bearers may have to pasa Lastly, the con- 
veyance is so nan-ow that it can be readily carried over a ledge, 
or along any mountain path, however contracted in width, 
along which the bearers themselves can pass. There is no 
provision to facilitate lowering or raising either end of this 
conveyance for the pui-pose of keeping the sitter level, when 
ascenoing or descending steeply inclined paths ; this can only 
be effected by carrying the person riding head first up hill, 
and feet first down hill, and also by the bearers altering their 
relative heights, one bearer stooping more or less according to 
circumstances, when such a necessity arises. 

The dandy just described has never been utilised to any 
great extent — ^the occasion not having occiui*ed. They would 
be suitable for cases of slight injury or sickness, and in moun- 
tain warfare are eminently more suituble than cacolets or 
litters ; but both the Bareilly dandy and the common dandy 
have been condemned for ambulance transport purposes. 

The Lushai Dandy, 

Tlio Lushai The Lushai dandy, though commonly associated with the 

doncy, dliooly, belongs to this class of ambulance transport^ and 

has replaced the latter, and is a much lighter and more 

economical form of transport. 

This dandy consists of the following parts : — 

a. Pole and cover. 

h. Framework, canvas bed, and feet. 

c. Canvas bottom and sides. 

d. Suspension strings. 

The pole is 12 feet long, and is cut from the stems of the 
full gi'own female bamboo, indigenous to the country wher6 
this form of carriage is used. The pole selected should be 
straight, fairly even in its diameter throughout its whole length, 
well seascmed, and not elastic. The steadier the pole, the more 
efficient will the carriage be. 

The framework consists of two long pieces of hollow bamboo 
forming the sides, and^two short pieces fonning the endi9. 
These lour pieces are jomed together to form the framework 
by the feet, which are specially constructed for this purpoee. 
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^ch foot is 6 iuches long, ami slightly flattened at its lower Cbaf, 
extremity, the upper end divides iuto two partB, branching at ~ — ; 
right angles to each other but lying in the same plauo, and both jn^dy' 
are at right anglea to the foot. These branches or arras pass into 
the hollow ends of the bamboos wbich form the frame, thus 
conBolidatiiig it. In the cecti-e of the fi'ame a piece of canvas 
is tightly laced to the Rides and ends, and in this manner firmly 
brace the stmcture. Thus a low bed is fonned 6' x 2' and 6" 
from the ground. 

Underneath this framework ia another piece of canvas, 
having roughly the same area, with four pieces of canvas pro- 
longed for (! inches at the sides and ends. These being tiuned 
\xp form the siiles, and can bo laced to each other at the comers. 
In the upper hem of each end of this canvas is inserted a piece 
of split bamboo, and from these several pieces of string, 
about 8 to 10 inches long, are attached, whicli converge to 
a ring. 

Suspension is effected by passing the rings ovw the pole, 

pd i-aising the latter, as in the Bengal pattern ; and this is the 
iBt form of this carnage , or tlie ring may be placed on a hook 




Fig. XXU.- 



^Hbcrmauently fixed to the pole, as in the Madras |>attern. The 
^^HAttor has the gioat objection of iron clamping bamboo, 
1 previously noticed. 

A light framework of split bamboo is attached to the pole 
by three straps to support a canvas cover intended to protect 
the person caiTicd fi'om the effects of the sun, and other 
atmospheric influences. The cauvas fits this light framework, 
and at this part is painted white and thickly varnished; while 
from it, at the sides and ends, hang curtains, divided at tlie 
latter to faciUtat<; the passage of the pole. 

The weight of the Lushai dandy la 52 lbs. to 58 lbs., the 
Tftriation being due to the pole (20-25 lbs.). 
I The advantages claimed for the Lushai dandy may be 
(©numerated as follows : — 

{1^ Economy in cost, and simplicity of construction. 
(2) Four bearers only uecessai'v instead of six. 
?3) Foi-m excellent beds for field hospitals, 
(i) Extremely portable and easily packed. 
(5) When broken caji bo readily repaired fi-om materials 
close at hand. 

The question of the number of bearei-s alone requires con- 
Leration, for the results of the esperience of the ware in 
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Chap. VI. Afghanistan and Upper Burma have not been as satisfactory 
"T" as might have been wished. The analysis of the weight 
remarks on Carried will be found fullj discussed in the section treating on 
the nnmber Indian ambulance transport. Generally the \mtrained nature of 
'fi'^^" the coolies (for the majoriy are not kanars), which are detailed 
MdTdan^ in ^^^ work with dandies, prevents any possibility of their ever 
Afshanistan becoming efficient. In Burma this was particularly noticeable 
fmd Banna, among the temporary bearers and the coolie bearers. The per- 
manent bearers were equal to the work, but even for them it was- 
hard. With reference to the Avar in Afghanistan, Sir Thomas 
Crawford, K.C.B., the late Director-General, writes: "The 
kahars and dhoolie-bearers were, for the most part, physically 
unfit for the work to which many of them were wholly new ; 
clothing was very tardily issued to them; and instead of a 
body of carefully selected men fitted for arduous work, the 
majority of them had never been properly inspected. Such ia 
the general tenor of all the reports received from medical 
officers."* In the Bunnese Campaign it was some time befoi-e 
the effect of the direct control over the ambulance transport^ 
instituted by Surgeon-Major-General G. Farrell, C.B., the 
Principal Medical Officer, began to be felt, but which was 
without question one of the most valuable administrative acts 
of this officer. He took over from the military authorities 
the entire strength of bearers in the country, and the material, 
which consisted for the most part of Lushai dandies, and under 
his management the clotliing, feeding, payment, and forwarding 
of the family remittances was undei*taken. Surgeon-Major- 
General Farrell appointed a medical officer to act as ambulance 
officer, and he had a separate office near the depot, where 
stores, drill, and instruction were fully carried out. The 
personnel of the ambulance office was : one surgeon (the 
ambulance officer, as he was called), four transport staflT 
sergeants, one gomastha, and one baboo clerk. 

Four men to a dandy is too small a number for continued 
exertion, and even for short distances only the strongest men 
would be efficient, and extra help must be added in pcdrs, t.^., 
one man at each end of the dandy at the same time. The 
addition of one man is no rehef, and he can only be con- 
sidered as spare carriage. 
DiMdrantage There is one disadvantage of the Lushai dandy, which 
of the Lushai occurs when the conveyance is placed on the ground, namely,. 
^■"^^- that there is some difficulty in adjusting the pole. It is a very 

slight matter and should bo obviated by removing the pole and 
cover, or directing two bearers to support them. 

A second disadvantage is that at the point where the 
branches of the ii-on feet comer enter the bamboo the latter 
becomes rotten. All Lushai dandies before being taken over 
should be carefully examined and tested at these pointa 
6 inches to 8 inches from each comer on the ends and sides. 
A chagul or canvas water-bag is carried slung on the pole. 
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t Thisconveyaiice was invented IjySiirgertii-Liciiteiiant-Cdlonel LenVe'i 
»ke of the ArmjMeflicfil Staff.and wiia deaigm-'l by tliat officer '•■"''J'- 




Fig. XXV.— I-puWaDiuidj (No..3). 



■with a^view of leeeeuing the Htiglit for the beaiere to cany, and 
to JDcreaae the comfort of the patients carried, espftoially in 
^ (6107) K 
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It packa into 
It all 



small epace, and is veiy' _ 
' e advantages of a field 



billy ditttrictfl. 
ana poi-table 
St ret en er. 

The general appearance is sliowQ in Fij;. XXlll.aiid partakes 
of that of the Keugal Jooley. It coneists of the following 
which will be described septirately ; — 

(1) Pole and cover. 

(2) Frame and canvas. 
('&) Mode of suspension. 
(4) The stretcher. 

The pole is of bamboo, and is the same as that ordinarilj 
in use in India The top is made of split bamboo, after the 




Fig. XXVi.— Leiike"* Daiidj (So 4-). 



manner of a window blind, and rolls up for packiug. The covw 
i« laid over the top, and hanging down on each side closes in 
tlie whole convej ance. The side and end curtains are divided, 
and ean be fastened back to admit light and au*. There is s 
small window in the curtain, and the patient can be com- 
mnnicated with without raising the canvas. 

The frame consists of two stout male bamboos passed through 
two hemsinthe canvas, andextendedby two jointed iron traverses. 
In this way a light field stretcher is fonned. This in siispended 




Fig. XXVII,— Leake'a Dandj tu a Stretcher. 



to the pole by four solid lengthe of iron 2 f?et 6 inohea long, 
and J inch diameter, with a loop at then- extremities. The«a 
ari) fastened down by a strap to the poles when not required l'<» 
use. There are four iron feet (i inches long. 

The mode of suspension is very simple, and is achieved l^ 
passinx; the pole throngh the loops on the iron lengths. Thesft 
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are tuttular, and iimide » spriug lionk works, aud wliicli allowB 
of sbortoaing and leugtheuing: as may be required when going 
upordowuliiU. Fig. XXVaud Fig. X.XVI. I 

The weight of the dooley stretcher is 52 Ihs., but this varies 
with the weight of the bamboo pole. 

This daudy haa not received the notice it deservea. It ie a 
strong, cheap, and durable article. The field etretoher, which 
IB formed by its homework, only weighs 20 lbs., and is ranch 
more adapted for natives than the ReguIatioTi Mark V. Army- 
Stretcher. The mode of shortening and lengthening is in- 
genious, but the ordinary mode of turning the stretcher and 
carrying the patient head first up hill, and teet first down hill, 
would appear to meet all reiiuirements. Lastly must be noticed 
the email space into which this dandy packs. The atretcher 
folds as an ordinary conveyance of that class, and the canvas is 
lapped round. The top and canvas are rolled on the stretcher 
and pole and fastened ofi' by leather straps, thus forming a 
light package. Fig. XXIV. 

'Hu Collh l}nn.Jy. 

The CoUia dandy is the invention of Surgeon-Major General 1 
W. Collie of the Avmy Medical Staff, and was designed by that * 
officer to overcome the iiianv objections already considered in 
the Regulation dhooly. and the Lushai dandy. 

The frame is made of good and sound male bamboo, 
and both side and cud pieces are doubly femiled; the legs 
and pole support rings arc made of iron. The pole supports 
consist of two pairs of male bamboos 3 inches in circum- 
ference, and 3 feet 4 inches long. They are fermled at the 
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* EitnctKd from the oOIi-iul speinfimlion. 
tbia gslrAuUcKl wlk wrapped ruiiiiU lb>^ ipli 
dandy.— Ed. 
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lower ends, and pass through rings on the legs of the frame. 
The bottom is made of sootli, well woven, and can be tightened 
as required by means of a log line, and a light piece of strong 
male oamboo, to whicli the lacing is attached. The sides are 
strong, supported by a malleable iron band, which passes 
underneath the bottom, and the canvas sling passes through it 
between the lacing and iron band, and is suspended to the pole 
by a hook attached to the centre of the sUng. 

Thera is a strong canvas suspender for raisuig .a man up 
who is wounded in the chest ; it will also take the place of a 
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pillow, and it is provided with three pieces of log line for 
adjustment. 

The bed is attached to the pole by means of a circular wire 
nn>t.\ with ends snliced into a heart-shaped cringle. It is to the 
rnngle that the sling and centre log line of the suspender are 
attached. 

The dandy is suspended from the pole by a manacle or 
com|uu!i8-jointeil hook band, which can be fitted to any sized 
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pole« and c«ui bo n^noved without dilKouhy. The bamboo top 
of the daiuiv is Inmnd together with galvanised wire and 
uttachod to tlio jh^Io by nu^ns of strong log line and both ends 
Hud oi'Utre. 

Tho i\»ver 18 made of diH>svH^tit\ anvl can be laced up by 26 
evvlot hoK*«i under lo^r lino, 

TUo \*\fcVor and |v»lo when roniovtH.1 frvnn the dandy and 

IJhoihI ou tho jH>lo 8upjK>rts form a small tent for the four 
H^rt^rs* For this purjH^o tluiv arv twv* guy rv>jH>s of thin 
g«ilvaui9t«'d wirt\to« smull Miu,irt* irv^n pi*s::swith rv^undeil necks, 
iilld a c^uiall haiuuior wrx^iuh lo Iv oarri^sl in a oauvas bag, 
whk'h lit* in a |Hvkvt of the daudy sling. 
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From the pole a Bmall net in siiBpended to liold aundiies, and Chap. VI. 
two canvas slinks to fasten the ])atient's rifle to the polo if _, "~ 
necessary. . ^f^ 

The whole of the ironwork is of the b^st Swedish iron. 

Measurements, 

Length of pole ,. . . 13 feet 10 inches. 

Height from ground . . 2 „ 4^ 

Length of top frame . . (> ,, 1 „ 

„ bottom frame . . H „ (> „ 

Length of pole supports . . 3 „ 2 

„ „ suspender. . 2 „ 8 „ 

Width 1 „ 11 

Height of ends of sling . . I „ 8 „ 

Width 2 „ 3 

Height of legs . . . . 4^ „ 

The weight is 711 ll^s. 

Directions to put the Damlff together. 

1. Let two bearers hold the pole at each end. 

2. Hook on the dandy to the manacles on the pole. 

3. Place the pole supports over the pole, cross them, and 
draw tliem towards the end of tlie pole ; pass the lower iron- 
shod ends through the rings on the legs of the frame ; push the 
upper part o{ the pole supports close to the manacles on the 
pole and fasten firmly with a few turns of the rope attached in 
the middle of the curtain frame support. 

4. If the canvas sling pillow is required, attach it to the end 
bamboos in the canvas frame sling and by the middle rope to 
the pole of the dandy at the angle required. 

5. Place the curtains over the dandy, resting on the bamboo 
top, the ends of the curtjiin frame supports must be firmly tied at 
each comer to the legs of the dandy. 

6. To form a sliclter tent, j)lace the pole supports at each 
end of the pole, tc'ike a turn of the guy ropes round the pole near 
the manacles and attach the guy roj)es to the pegs on the 
ground. The curtains can then be pegged out at any angle 
required. 

Note. — All the parts of this dandy are interchanpjeable. 

A committee of oflScers reported on this dandy at Calcutta 
on February 10, 1888, find approved the invention of Surgeon- 
Colonel Collis, and recommended the manufacture of a propor- 
tion for the Indian Army, 

The advantages of tnis dandy are obvious, and by no means 
the least is the fact that slielter is afl'orded for the bearers. To 
any one acquainted or who has had experience of the native 
bearers in Indian warfare, will at once recognise the great 
importance of sheltering the bearers. As a rule they are 
treated very indifferently in this matter, and at the same time 
it is "Well known that their work requires quite as good men as 
ever carried a rifle in an Indian riignnent. This dandy, equally 
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with othem, would be on aprvice 
four men ; at leaBt six an; Teijiiirod. 

Thti Ciillis Dandy is the Indian Regulittii)n pattern, and all 
othor forms are now obsolete. 



[Bcientiy manned by 



^P Macpherson's Stretcher-Damdy. 

Micphereon'i This dandy was invented by Snrgeun-Uaptain W. G. 

stretcher- Macphersuu, A. M.S., and designed to obviate the disadvantages 
^^-J- of the Lnehai Dandy. 

Tlie component parta of this oonveyanco are — (1) A canvaa 
eack. open at both ends ; (i) A canvaa hammock, passing 
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round poles, the ends being shaped as stretcher handles ; (4) Chap. TI. 
pair of jointed iron traverses and roller legs formed in the same -7 — , 

Ciece \ (5) A pair of iron rings for suspending the stretcher as a gf^heJ^'^ " 
uahai daudy ; (6) A sufficient quantity of thin, strong hempen dandy. 
rope. 

Descriptio)i. 

(1). Tlie Canvas Sack. — Material — any suitable canvas 
material. Dimensiotis — ^Transverse diameter = width of regu- 
latiou pattern stretcher canvas, i,e., 23 inches. Long dia- 
meter =s length of regulation pattern stretcher canvas, t.^., 
72 inches. 

^ Mode of Making t/ie Sack, — The sack is made of two pieces, 

which may be described as a top piece and a bottom piece {see 

.Fig. XXXII.) The ends of the bottom piece are to be sewn on 

to the top piece with stout hempen cord, so as to form a sack of 



TOP PtECE 




BOTTOM PIECE 

Fig. XXXII. — Mocpher8on*8 Dandy, showing the construction of the sack. 

the required dimensions. The ends of the top piece project for 
inches beyond the sack, so as to form side naps. The 
arrangement of these flaps is shown in the figures. They 
form the side of the cot, when the stretcher is used as a Lushai 
dandv. 

line transverse strain on the sack should be in the line of 
the long axis of the pieces of canvas out of which it is made. 
Consequentlyy as the width of canvas is not manufactured 
equal to the required length of the sack, a sufficient number of 
pieces (usually three) must be firmly sewn together to form the 
top and bottom pieces of required length. 

JRope Holes. — There is a rope hole (eyelet or bound with 
leather) at each comer of the side flaps and two pairs of similar 
'holes pn each flap at equal intervals (see figure). There is a 
leather-bound hole on the top piece at each corner of the sack 
for the reception of the pins attached to the traverses. 

a. 





¥ig. XXXIII.— Macphenon's Dandy as a strct-oher, open and foldod. 

(2). T%M Canvas Hammock. — Material — Any suitable canvas 
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Chap. VI. material. Dimensions — Width = ^vidth of sack. Length = 
— , length of sack -f- projections at each end of 6 inches each. 
Jfi^her^'^* ^^rranpement and Mode of Making. — The canvas hammock 

d&ndj. consists simply of a strip of canvas sewn on to the bottom 

piece of the sack, with its free ends projecting beyond the sack 
and shaped so as to pass between the legs, round underneath 
the traverses and up between the handles. These end pieces 
are firmly hemmed, bound with leather where there is friction 
or extra sti-ain, and they have a piece of split bamboo let into 
each end hem. The longitudinal strain on the canvas is in the 
long axis of the piece out of which it is made. 

Rope 'Holes. — Five or more (eyelet or leather bound) along 
each end, just below the hem, and therefore below the pieces of 
bamboo let in to the hem. These holes are for lacing the 
suspending rings to the canvas. There is a hole also on each 
border of the ends at the level of the rope holes in the comers 
of the side flaps of the sack. These holes are for lacing the 
flaps to the ends of the canvas hammock. 

(3). The Poles. — Material — Any light strong wood. The 
wood used for the poles of the original stretcher is a kind 
known in Himalayan districts as '^ Ilnlda" wood. Dimen- 
sions — The same length as the poles of the regulation pattern 
stretcher, i.e., 7 feet 9 inches. Make^The poles ai*e round. 
The projecting ends, when they are placed t» situ inside the 
canvas sack, form the handles and are shaped as such, t.^., as 
the handles of the regulation pattern stretcher. The remainder 
of the pole is round, the diameter increasing slightly towards 
the centre, but equal to inches, where the traverse is fixed, 

t.e., just beyond the handles. Pin holes — One at each end, 
corresponding to the position of the corners of the sack, and to 
the position of the traverses, ue.y about 11 inches from the ends 
of the handlea 

(4). The Traverses. — Material — Iron or steel. Dimensions — 
Length = to width of stretcher between the pin-holes of the 
poles. For other dimensions see below. 

Description. — There is a pair of traverses for each stretcher. 
Each traverse is in one piece and consists of two cylinders, 
through which the poles pass, two brackets, containing rollers 
of boxwood or other material, forming legs to the stretcher, 
and a cross-bar, jointed at the centre with a hinge joint (like 
that of the carpenter's rule), and attached to the cylinders and 
legs by pivot joints, pivoting round the pin connecting the 
cj'linders and legs. 

The cylindei-s have an inside diameter equal to the diameter 
of the p(»lo, i.^., sufficiently large to enable the traverse to be 
slipped on to the poles, and rest in situ at the site of the pin- 
hoK'S in the pok-H. There is a hole in the top of each cylinder, 
correK])onding to the pin-holes in the poles and the holes at the 
cornt'i*R of the sack. An iron or steel pin, to fix the sack and 
cylinder to the pole, is attached by a light chain to each 
cylinder. 

The axis of the cylinder is 2 inches. The cylinder and 
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bracket for the roller, and the pin connecting them, round Chap. VI. 
which the cross-bar pivots, are forged out of the same piece Macpherron't 
of metal. The pin is cylindriciil, and the bracket an ordinary stretcher- 
stirrup bracket. The height from top ot cyHnder to lowest dandy. 
point of roller = height of regulation stretcher, ue.^ h^ inches. 
The roller is very much smaller than the regulation stretcher, 
but is equally efficacious for the purpose of rolling the stretcher 
on the floor of an ambulance Avagon, &c., or for acting as a leg 
for the stretcher, 

The cross-bar is in two equal halves, joined at the centre by 
a hinge joint. The section of the bar is square, but the sharp 
ed^es are rounded off to prevent cutting of the canvas, whicn 
is in addition lined with leather where it rubs against the 
traverse. The ends of the cross-bar surround the pins 
connecting cylinders and roller brackets, and so form pivot 
joints. 

When the traverse is iji situ on the poles it breaks out- 
wards in folding up the stretcher, and the pivot joints enable 
the axes of the two cylinders Cand therefore the two poles) 
to remain parallel in all positions, and it thus forms a conveniently 
shaped package, the diameter of which is at the thickest point 
about « inches. {See Fig. XXXIII h.) 

The length for the purpose of packing and transport could 
be reduced by having the poles jointed with hinge joints at 
centre or at the handles ; but loss in strength, facility of repair, 
and simplicity and cheapness of manufacture is not equal to the 
gain. 

The ironwork should be japanned or otherwise protected 
against rust The woodwork should be varnished or painted. 

The advantages claimed for the stretcher are : — 

(1) Its portability. It can be easily tmnsported by rail, cart, 

steamer, pack animal, &c., to any base or depot where 
it is to be used as Lushai dandy, stretcher, or camp- 
bed. 

(2) Its lightness when used as stretcher or dandy. 

(3) Its simplicity in both material and aiTangement. 

(4) E(ise with which it cayi he repah^ed. This depends — 
(a) On the simplicity of material. 

(6) On the iamiediate removal of any part broken 
without interfering with the other component parts. 

(c) On the ease with which temporary means can be 
adopted for immediate repair, while wounded or 
sick are being carried on it. 

€,g.y if the canvas sack splits the canvas hammock continues to 
suspend the apparatus as a dandy. If the canvas hammock 
giveSy the apparatus can continue to be used as a stretcher 
till repair is effected. If the rings break, ro])e rings can bo 
used. If a pole breaks an improvised pole (bamboo, &c.) can 
take its place temporarily. If a traverse breaks, the canvas 
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CxAP. VL hammock continues to suspend the patient as in u hammock, 

^^^TT^ , and the poles can be kept separate by lashing a stick between 

iS^JJSt^" * them. The traverse can be repaired at the nearest forge, or 

dandj. ^are travei'ses might be kept at depots, field hospitals, &c., to 

replace any that miffht break. One pair of spare traverses for 

each stretcher should last a campai^, because the broken one 

could always be repaired at a field forge, so that the balance 

would be maintained. 

(5) Strength, The canvas is treble, and is therefore stronger 

in every way than the regulation stretcher, which has 
only a »ngle piece of canvas. 

(6) Economy und Ease of Manufacture. 

(7) Adaptability for Disinfection, ^c. The canvas can be 

removed from the poles in a few seconds, rolled into 
a small space, and placed in any form of disinfecting 
apparatus, or spread out and exposed to sun, fumes, 
&c.\ as required. The oanvas can be replaced as 
rapidly as it is removed. E^ch component part can 
be separated and replaced by anyone. 

(8) In use as a Lushai dandy the liondUs are no dis- 

advantage, but are, on the contrary, very useful for 
steadying the stretcher in hilly country. 

(9) The dimensions being the same as the regulation stretcher, 

the stretcher can be used in all conveyances fitted for 
the reception of the regulation stretcher. 

(10) It has universal application both in peace and military 

operations as a camp-bed or stretcher ; and in countries 
where proper bearers are obtainable, it can be used 
under all circumstances as a Lushai dandy, which 
is recognised as the lightest; and best form of 
dandy. 

(11) In mihtary operations on the Indian scale of equipment 

it forms an apparatus which can be used temporarily 
as a stretcher in action and afterwards as a Lushai 
dandy for conveyance of wounded, &a, to field 
hospitals, or stage by stage to the base. It can, there- 
fore, entirely replace the stretcher at present required 
at the front. It is no heavier and takes up no more 
room in transport than the regulation stretcher ; and 
at the same time it can be employed for evacuating 
hospitals in movements of retreat, under circumstances 
when the ordinary stretcher would only te encimiber- 
ing the ambulance wagons or other forms of transport. 

Thia stretcher-dandy is par excellence the best form of 
Indian carriage that has been Drought to our notice. While it 
preserves the type of carriage so suitable to the climate, and 
so well understood by the bearers, it also has precisely that 
amount of value as a stretcher .that coidd be ever applied to 
natives. 

The exact weight of the pattern we have examined, inclu- 
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ding the pole, b 46 lbs. With this dandy foiir bearei-s (Kahars) Crap- TI,i 
would be eufficient under all circiim8tance«. 

Trag-gitZ''. — Some eimple conveTauces, known uniJer the name ^''™' " 
of " bearing-seats " (trag-Htz), are commonly iised in Bavaria i,^,^^,' 
and other parte of Germany. They are occaeionalty supplied ae 
impplementary to other conveyances of a leas portable kind, 
Neudiirfer's and PeiigoJTa two-wheeled httere, for example. 

■ These are really stretchers without side poles, desired for the 
removal of wounded men in a eitting position by two bearers. 
Though very different in appearance, they closely approximate 
in nature to the " mandil de sooorro " to be described later, in 
which the bodv of one bearer acis as atraverse to one end of 
the apron, while the wooden traverse in the hands of the second 
1^ bearer stretches the other. 





Fig. XXItV.— The "Tr«g-«iU," or Boariag 
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over at the two ends, the whole being 22 inches long by 14 in 
breadth. It is stretched out crosswise at each end by a roimd 
piece of wood secured within its folds. Each of these pieces of 
wood is left exposed at the middle, so that it may be grasped 
by the hand of a bearer. "" 



L 



Thus a seat is formed on which 
a patient may be placed and conveyed by two bearers, each 
neuig one hand to cirry the seat, while the other is left free to 
mpport the patient's back, or otherwise to assist him during 
the transport. 

The weight of the bearing Beat in the Military Surgery 
Museum at Netley is 19 ounces. 

Closely allied to conveyances of the hammock order are 
aprons. They have not any degree of popularity at the 
present time, bnt are merely noticed in order to fulfil the 
object of this work — to obviate the repetition of unpractical 
inreotion. 

Landau Apron, or the " Mandil de socorro," or apron of AmbnltaMi 
Boecour, was the invention of Dr. Landa, a distinguished army ^^^^'* 
surgeon of the Spanish service. It is made of stout canvas, 
and 18 carried by and upon a bearer much in the same way ag a 
pioneer's leather apron. The main part is oblong in shape, 
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about two feet broad and three and a half long. It terminates 
at the upper end in two trianfpilar bands about a yard in 
length, which cross over the shouldei-s, and are buckled to- 
gether upon the back of the bearer. The lower, which reaches 
down to the middle of the bearer's legs, is fitted with a stitched 
fold or loop, intended to receive \vithin it a strong rounded 
piece of wood or staff, one yard in length. When placed in 
the fold its two ends project so as to form two handles. If 
a second bearer, turning his back upon the first bearer, now 
lays hold of these handles the apron is raised in an inclined 
direction. It then conefitutes a litter upon which a wounded 




Fig. X\.XV. — Manner of wearing the " Msndil de •ocorro," The alaff i* ioMrted 



man can be carried, with his head and shoulders resting upon 
the chest of the first bearer, and his two legs passed .between 
the arms and body of the second bearer. 

The advantages clairaeti by Dr. Landa for this kind of con- 
veyance arc the following : — It is of the simplest construction, 
so that it is not liable to derangement. It is very light, not 
weighing more than 500 grammes without the stflfT. It does 
not require to be specially carried to the place where it is 
rcquiriul for use, as iVanied stretchers do. It does not distress 
the bearer who carrits it, or prevent him having his arms and 
accoutrctiients. It is complete in itself, and very cheap and 
econiiniicai. Tht' fransporr is easy for a wounded man ; involves 
him in little fatigue, obviates all risk ot his falling off, and it 
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supplies, what to him is a matter of the first necessity, a ready Ghap. VI. 
means of withdrawing from the scene of conflict to the ambu- "■; 
lance. No kind of wound is likely to be aggi-avated by the sole ^^^^^ * 
fact of the tran8j)ort, excepting certain fractures of bones of the 
lower extremity. 

There can be no doubt that some of the advantages claimed 
by Dr. Landa for this system of carrying off wounded men 
really belong to it. Its simplicity, lightness, cheapness of cost, 
are qualities which cannot be disputed. But the alleged ease 
to the wounded man carried, and the ease to those who have to 
carry him, are attributes essentially important to those con- 
cerned, and the possession of these by no means appears to be 
so well established. On the contrary, judging from personal 
observation of the experiments made with these aprons at the 
trials which were instituted during the International Exhibition 
of 1867 at Paris, it was in these particular that they were so 
defective as to cause them to be held, by most of those who 
assisted at the trials, to be unsuited to the purposes for which 
they were designed. The person canied was "huddled up" 
in a very constrained and oppressive posture, while the bearers 
had great difficulty in making progress with their charge. The 
'* drag " of the apron upon ihe shoulders of the first bearer was 
very severe. The conclusion arrived at by those who observed 
them was that these aprons were unsuitable for the general 
purposes of transport of sick and wounded. They hardly 
appeared to be as effective as some of the modes of carrying 
off wounded by two men unaided by any artificial appHance. 

New Zealand litter, — The native Htter of New Zealand, or New Zealand 
** Amoo/'is a netted hammock stretched out to a certain extent jj«*iv®li^J«^o' 
by side poles and short cross pieces near their ends, but still 
pliable and bellying downwards like the other conveyances 
of this section. It is intermediate in its natiu'e between the 
ordinary hammock and the stretcher. It is quite peculiar in Peculiar man- 
the manner in which it is carried, no other conveyance beinec ?®T ^" ^^»ch 

-I • 1 • Ai x» 1 • ^ it 18 earned. 

earned precisely m the same tashion. 

The network of this litter is made of cord or strips of the Its construc- 
common flax, which is very abundant in the country, and hangs ^*^"- 
loosely downwards. It is supported at the sides by two slight 
poles, about eleven feet long, placed very nearly parallel with 
each other. The poles are kept ab'^»ut a foot and a half apart 
from each other midway of their length, but from that point 
they gradually approacli each other, until they are only about 
four or five inches apart at their extremities. The poles are 
maintained in this relative position by two transverse pieces of 
wood, which are fastened, the one at the head, the other at the 
foot of the place in wliich the patient is laid, and again, by the 
extreme ends of the poles being tied together to the degree of 
closeness above mentioned. Tliis last is a feature quite peculiar 
to these conveyances. The length of the litter between the 
two transverse pieces of wood is generally little more than five 
feet; this distance suffichig in consequence of the patient 
sinkiDg down and becoming, as it were, shorter from his bent 



1 12 jVtfw if*aland Litter. 

UDiiJitiuji wliik' lying hi the Iminmock. The diBtanee between 
oaoli traiufvoreo pieco of* wood and the cuaDeetidn at the cor- 
ruMpoiidiiig extrpinity of the two poles ib about two and a half 
iwt Two RiHU-eH aw! tlmei foiiued, one at the head, the other 
at thf foot of the littor. In addition to tlie middle eompartiuent 
fov tho rouojitiou of the sick or wounded man. and through 
tlioMo two i<u<UBitaueB, whcoi tho litter is in use, the beai'era 
thruet Uioir Ik^aila. The united aide-poles then descend and 
rest, one iiimti thw rij^ht, the othei- oa tne left, shouldera of the 
bcni'sn. It is obvioutt that by this arraugeuient an advantage 
VB at once gained, aa re^^urds distiibution of weight, over any 
, littler which is suspended from a single pole, tJie weight of 
which must pi'ess on one side of the body of the bearer only. 
Tho pcrtiliur mode of earrying the New Zealand aiuoo causes 
the wuijcht uf the wlutla oMiveyauce to be exerted a« nearly aa 
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sary for its construction. Extempore litters were conHtantly Chap. VI. 

made in this way of the green flax by the natives during the 

recent campaigns in New Zealand. 

The natives have generally two bearers, and one or more 
reliefs according to distance and the Idnd of country to be 
passed over, for each litter ; but they can be made to be carried 
ny four bearers by merely increasing the length of the poles. 
When only two bearers at a time are employed, the bearers in 
waiting can reh'eve them without halting. The fresh bearers, 
keeping pace with the movement of the bearers about to be 
relieved, uisert their heads between the poles either before or 
behind the other bearers, who then slip away. Cords are some- 
times passed between the poles above the patient to prevent 
the chance of the patient being thrown out by any sudden jerk 
during the transport. 

Improvised Methods. 

These are many, and include all the varieties of extempo- improYued 
rised stretcher carriages. They do not fulfil all the conditions methods. 
<)f a stretcher, and they are in some respects in advance of the 
hammock. In towns and crowded thoroughfares there are 
plenty of materials at hand, and such articles as shutters, doors, 
mgs, broom-handles, may be noticed, while in the country, light 
gateSj tail boards of carts, shafts, and many othera can be turned 
to good account when the necessity arises. 

xhere are, besides, certain articles readily obtainable, but 
'which cannot be used without a special knowledge of the 
manner in which they are prepared. The most impoi1;ant 



Blanket stretcher. — A rug or blanket placed on two poles Blankets. 
of BUJfficient len^h and thickness, and the sides rolled in and 
tied, with two pieces of wood attached to them, to keep the sides 
from approximating one another, forms a reliable conveyance. 
It is, of course, open to the objections enumerated in this 
section, being merely a modification of the looped blanket. 

Mugs andpoles. — This is a stretcher conveyance fonned more Bugs and 
or less in the preceding manner. Rifles with the bayonets fixed V^^^- 
may be used, but they are not available for this purpose, imd 
any idea of utilising them in this manner is more tanciful than 
real. In the Appendix will be found the rug and rifle drill, but 
poles, hedge stakes, are recommended, and not rifles, which 
may be damaged by being used in this manner. 

Greatcoat stretcher. — A greatcoat with the sleeves turned Greatcoats, 
inside out, and buttoned up, and through which two rifles, 
pikes, or poles are passed, forms a very excellent improvised 
stretcher. 

General Jackson recommended and adopted in his campmgn 
against the Indians that a bull's hide fastened to two rifles 
should be used, and carried by two or four men as the case 
required. 
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CmMT. TL iSgr^wn-Jfeygr F%Uip EL Htlfs kaybamd MirHeker coeukIb of 

wm^fT'^ * b«icl of hav or straw, two iFtoot poie^ of larch, a^h, or any 
^^^.1_ iwda material ^landv. 

The [>ole« are kept io the required position br nailing or 
tying two pieees of wrxrd to their ndes^ and the hay band is 
wotuid tij^tly roond them. A nulled coat lonns the head to 
th#; utretriier and makea a convenient pillow. 




Fig. XXXVTI. — ImproviMd Har or Strmw StjHeher. 



. • 8 feet 2 inchM. 



Tfaiii Ktretcher is admirably adapted and readily improvised 

in agriciiltural districtH for accidents which are especially liable 

to liapfM;!! now machinery is so generally in use. 

(Mum'§ OalloHS temporary stretcher. — " Cut two stout poles, each 

Hnruh^. g f(^ long, to make its two sides and three other cross-bars, 

2^ feet eadi, to he lashed over them. Then supporting this 
ladder -shaped framework over the sick man as ne Ues in his 
blanket, knot the blanket well to it, and so carry him off, palan- 
quin fashion. One cro8S-bar will be just behind his head, 
another in front of his feet ; the middle one will cross his 
Ht«irnach and keep him from falling out, and there will remain 
two handles for the carriers to lay hold of. A kind of wagon 
t^ip r;an easily be made to it, \%nth bent boughs, and one spare 
})lanket." It in nr^t at all unlike in many respects the New 
Zealand ** Arnoo," which, however, is carried on the shoidders, 
and the outside traverHCH are at the ends of the long poles. 

Varieties of improvised stretcher carriage can be multiplied 
to any extent. The best are those which are constructed tor a 
wounded or sick rnan, on the spot, at the time, and efficiently. 
They demand energy and ingenuity, as well as resource, and 
detenniuation to overcome all the obstacles, and they are many, 
which may arise. 

Dooly- Wallahs^ Kahars or jbearers. 

This division of ambulance transport consists for the main 
part of a native race of men who carry conveyances (doolies, 
dan(li<!H, i^c.) which present principally, though not exactly, 
th«5 feaiureH of carriage of the hammock clasa They are almost 
exchisively used in the East, and at one time were strongly 
re(;onimeii(lLMl to be introduced into England. Perhaps it is 
fortunate that this did not occur, for independently of the diffi- 
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.hcB whicli wuuld be mut ^^^th in the eiiiiili)yniwif of iiativeB, 
reason of diseaso which would b« certain to prevail among 
m iu a northern cb'mate, their religious prejiidiues uiid 
iuliar habits, the large iiiultitude of them which would be 
required, ahnost completely preclude siich an idoa being 
entertained. 

This claas of convej-anco is the oldest in the world, and is 
le most comfortable and efficient carnage for sick and wounded, 
India, which in par «xcel!encG the home of this form of 
LDsport, it is being driven gradually off the face of the land 
the rapid advance of radway entei-prise, and before long 
it will only be found in those more remote parts of the country 
which still lack the modem fatalities of communication. 

The do oly- wallahs, palki-bearei's, bearei-s, or kahara, are the 
various names by which the men who carrj' these conveyances 
*re known. They belong principally to the Hindoo race, but 
a large number of^MuBBuImaus and others are to bo fomid in 
their ranks. They are a low class of individual ; ignorant to a 
degree, and considering their j: osition ui the social scale have 
very strong caato prejudices, but tbey are willing and faithful, 
and when treated finniy, kiodly, and with tact, repay rapidly 
any trouble that i» taken -with them. The beet type of these 
men is to be foimd near the Himalayan ranges towards Nepaul 
and Thibet, in the North-Wcst Provinces, Oude, and the Punjab. 
The Hyderabad State in Madras also furnishes very good 
len. The kahare, drawn from Upper India, are fine, stalwart 
len, often with a good record of service, and a wholesome and 
loyal Datui'e, but those from Madras are often of a low moral 
' rpe, and a<ldicted to drink and its associated vicious habits. 
!sbarB formerly served on an enlistment seivice for 30 yeai-s, 
but that haa been changed in recent yeai-a, and the term of 
irvice is for three years, and that period is extended or not 
^cording to the state of the man's health and the actual 
'Requirements of the State. Natm-ally it is a very unpopular 
order among the men themselves, for they feel that they are 
liable, at any time after three years, to bo thrown out of 
Work, and the Government, as a result, obtain coolies instead 
of kahare for this work. This, as will be shown later, is a 
itrograde step, when it is desiiable to improve the ambulance 
.neport of the Indian Army. 
ITiere is no difficulty in explaining the sources of the ex- 
imeiy high estimation in which the dooley* has always beeu 
lieM as a means of transporting sick by those who have been 
tactically acquainted with it. The patient while .carried 
idong has all the comfort and advantages, before des- 
cribed, belonging to the horizontal position, which are so 
essentially necessary for ease and repose in an Indian climate j 
he can freely turn and move his limbs ; in the daytime he is 



* TTie dooloy in quita obauletc, Lfiriug boen replnti'd by the Joiidj', which 
pauetmt nil (heee Bdvaulagea. Dooley is. Hiid to hu dcrivMl from tlie PereUii 
"dliuliii," a brido, teoui Ihe fnut tUnit tlie lady U uiually curried to her husband in 
' " IB fonu of carriage. 

(lilOTj L 
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pixitected from the Run. at the same time that he can 
udiiiit any breeze that may be stiniug ; at uight it is not ouly a 
bed. but a place of ehelter also to protect him from dews and 
cold, iu cane uo tent or bimgalow is at hand. It admits of the 
carriage of beverages, food, medicine, or any small article that 
may be necessary for the patient's use during the transport. 
Tlic well-trained, easy, uud yielding tread of the native beareru 
obviates any jolting or unpleasant jerk, and simply conveys to 
the bamboo pole from which the conveyance is suspended the 
diglitest uudulatory movemeut iu harmony with their step ; so 
iJight, indeed, that it is only just perceptible to the recumbent 
patient within when his atteutiou is directed to the subject Iu 




Fig. XXXVm.— The lodiui Daobr .• 
watching the pr<.>givss, howwer fast, of a train of dandies, 
nothing can l>e more remarkable than to obeerve the extremely 
little motion wliich is manifest iu each single conveyance itse1£ 
Then? is no swinging trvin eide to aide, or rocking ; the bearers 
have no ~ high action ; " their feet just clear the sui^ce of the 
grouutt, aud the idt-a is conveyed that they are rather /nwAina 
ahno the dan*Ues than earn-ing them. An almost perfect levd. 
so extremely tm{v^rtaut as regards the ease of a patient, is 
Vn'^rve^l by the peculiar iTofceu step with nitich the four 
tvarers marvh. The hanJly noticeable elastic movements of 
the bean.'rs, tocether with the monotonous ohatit which they 
u#«u»Ily maintain on the line of march, often pn.>ve to be a 
svHuw I'l" Wnetioial influence : for ther not uu&vqueutly serve 
to ^K'the int^> sleep the in^'aliets to viiK>m the Uei!«3ng wuald 
bo ileiiietl iu a hv<i$j>ital on an orditiani' b««t. Coutnut theae 
adv;tutagx's ^vith the ii^unl sensations experienced in the other 
cvuveyj'uv:^ for the sick iu use in luiUa — the various kinds of 
varli*. iLe conveyauc^-s K'me bv etephauts and camels — and all 
tfurj'ris..- at ihv verv- tn^-'at ivurtiaUty exprei^cd for this fonu of 
catTiaj^^- will cease.f 



* I'm <kv>t-^«ikKr» .■£ l=xiia tikKf («« E<<(nl firr beiat ■ tsnt viQiag aod 
iV.-x'ia oiij* <i awe. ri":x;;i:inji buiiili vDdtimk-c ta>Livi to ■ turpnaaf ritcal. 
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AltJinugh the deficiency in the available numbere of tlie 
bearev class, atKltlio improvemt'iita in meaiiB of communication 
along tlie principal rentes of India, will prevent this transport 
from ever again being useJ in tlio sanio pmportion as 
formerly, it is not likely that it will ever be wiiolly dis- 
pensed with in field service in India. Wlinn troops ore 
moving otherwise than by railway, eo long as ihey luc 
marching along grand trunk lines, and the roads are good, 
wheeled ambulance conveyances may be found to meet all the 
necessities of service. But when the troops are engaged in hill 
or jungle warfare, or are dispersed ovtr the country in mov- 
able eohmina, as they were throughout the period of the 
Indian mutiny, marching across (hstricts in the plains without 
HUT regular means of internal communication, without roads or 
bridges, and meeting with all kinds of impediments to oppose 
their progi-ess, whoele<l transport would be little hettf^r than an 
incumbrance, and the dooley would remain the only kind of 
carriage to be depended upon for the safe conveyance of those 
who fell sick or are wounded on the way. The habits of the 
people of India; the ease with which tne men who form the 
class of bearers mana^ to provide for themselves under circura- 
stanceB where great difficulty would be experienced in procuring 
the necessary forage for transport of animals ; the facihty with 
which the difficulties interposed by the absence of regular 
means of communication are overcome by natives trained from 
infancy to meet them and to imderstand signs which are moan- 
ingleas to stmngers; these are all greatly in favour of the use 
" the native hand-litter, as compared with any other mode of 

iveyance, under the circumstances just described. 

While Sir P. Grant observes* of the ambulance transport for 
army : "But there are still divisions where the practica- 
lity of bringing it into use is more than questionable. Those 

o have shared in the campaigns in the Kimedy and Goomsoor 
_glfl8 are aware of the utter hopelessueee of attempting 
;e use of any description of sick carriage but the mmicheel. 
The Bame nuty probably be said of North Canara, and un- 
fortunately, those engaged in this jungle wariare generally 
need carnage more thoti the sharers of any other campaign, 
though there are fewer who suffer from the hands of the 

imy. there are few indeed who do not succumb to the deadly 

iuence of the climate," &c- 
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ided demand tor Iheae tcto, labourers were KUnetimcB Lir«d And emplojed who 
Dot been regulMr]j tmineJ for the oocupstion. Tho late Duke of VVellington 
•bowed bia appreciation of tbeir eerricea in the Habrstla war, in 1803, b; iasuing 
a eeneml oiilor in which he desired thnt " ia conaequence of the great labour 
of doolpj-bearers in tha public Bonice, and the important aerricea tliej liaTo ren- 
dered in ramoTinf; the wounded men to the hospilala after the lal^ battln of 
\je and in the plains of Argauui. a donation of Iwo star pseodas will bv p*en 
;h mab'rj, and one ator pagoda lo ouch dooley -beiirer in the public aemoo in 
[adras ealabliohmenC." 

Rainarka by tlio Commander-in-Chief, Si? Patrick Qrant. Iranamitted by letter 
the QuarterniBBter-QeniTol of the Army Head Quirten, Oolueaiuund, 3 
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General Sir William Mansfield has also strongly argued 
against changing the system of employing dooley conveyanceB 
for ambulance purposes in India. He has objected even to 
reducing the numbers of the doolies and dooley-bearers ordi- 
narily entertained by Government. And not only has Sir 
William Mansfield advised that these means of sick conveyance 
should be maintained to their full complement, but that dooley- 
bearers should be specially nurtured and supported by the 
Government to prevent them from decreasing in numbers and 
perhaps becoming, as a race, almost extinct. 

Sir H. Rose, when Commander-in-Chief in India, entirely 
coincided in the views expressed by Sir W. Mansfield. Sir H. 
Rose wrote : '' There can be no doubt that for the requirements 
of India no system can be introduced more effectual than 
the doolies or dandies as heretofore employed, by which means 
wounded men could be transpoi-ted from the hiU side, broken 
ground, or other locaUty, wnere they were struck down, to 
their respective hospitals, and that too, over ground of any 
nature." 

The recommendations of the Bengal Sanitary Commission 
in the report of January, 1865, already cited, so far as the 
question of the number of doolies to be issued for the service 
of British troops in India, irrespective of any wheeled ambu- 
lance conveyances which might be added to them, is concerned, 
were the following : — That the two doolies allowed by regola* 
tions to regiments in cantonments should continue to be issued 
as before. That each battery of artillery should be allowed 
one dooley to itself, instead of one dooley to two batteries, 
where two batteries are brigaded together. That on an ordi- 
nary line of march the proportion which dooUes should bear to 
other kinds of sick transport, such as ambulance wagons, is 
one-half. Taking, therefore, the average number of sick for 
whom transport is necessary at 5 per cent, of strength, 25 
doolies would be the complement for a regiment 1,000 strongs:. 
Lastly, the Commission recommended that the number of doolies 
allowed by regulations for troops on field service should not be 
reduced, as no wheeled ambulance conveyances could be safely 
and advantageously substituted for them. 

It has been urged by prominent authorities to abolish dooley 
and dandy eaniage altogether, and establish the Army 
Regulation stretcher, to be earned by four bearers. Is thiis 
feasible? Admitting the value which would accrue by 
diniininhing the numbers of followers with an army, the risk of 
the transport not being sufficient, for reasons already indicated, 
must be discounted. In tropical and sub-tropical countries 
sickness is the most common cause of non- effectiveness, and 
the dandy or dooley is the only form of amlndance carriage that 
could ravvy a patient suffering from fever, or dysentery, with 
any degree of comfort. Indeed, for this object alone a pro- 
portion of this class of caniage must, should be, and is rightly 
ret^iined. Indian ambulance transport cannot be assimilated to 
the English Army method — the conditions, circumstances, and 
surroundings being so widely diverse. 
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I Bvery bearer who is enterf-iinecl for three years has to bo 
jrtified aa medically in a sound state of health, and ihis is 
' red in bis service book. There is no standard of height or 
t measurement, no practical limit to age, and there is very 
Jttle doubt that only extremes of age, deformities, or veiy 
ippai'ent disease, "cast" the bearer on his entertainment. 
1 u no fault of the medical officers that the examination is so 
slight, for the nature of the examination is not laid down, and 
** fit " or " unfit " are merely general expreesioue. The resiUt ia 
a los8 to the State, not only from the physical incapacity for 
the work the bearers have to do, but also from the large non- 
efiectiveness from sickness which accrues to tlie ill-bred, imder- 
sized starvelings who rush to obtain employment aa coolies when 
. the Government require their services." 

_ There are throe classes of bearer transport. 1. Permanent. 
w. Temporaiy. 3. Oooly Bearers. 

The FeiTnanent Bmrfm belong, for the most part, to the caste 
wliich has furnished this form of carriage from times immemorial, ^ 
and they know no other occupation. Fine up-standing men 
are to be found among them, and they can readily be 
recognised by the huge development of the deltoid muscle. 
They serve on the three years agreement, which they can 
renew from time. Formerly they were enlisted for 30 years, 
for which period they were compelled to Bei"ve before becoming 
gntitled to a pension. The latter plan is unquestionably pre- 
■llerred by the men. 

* The Temporary Starers are cooUes engaged to carry sick for ^ 
the time the expedition lasts. ^ 

The Cooli/ Bearera are drawn from the same class as the t 
latter, but are only used for sick transport purposes on 
ntecial occasions, at other times performing ordinary transport 
duties. 

As far as ambulance transport is concerned the two latter 
proved a failure in Bunna. Many of thorn had never earned a 
dandy in their lives, and were not in any way adapted either 
by nature or physique for this work. They nad been drawn 
from the " lowest oi the low," from the northern ports on the 
Coromandel coast, and were a most difBcult class to manage. 
Desertion and drunkenness were their principal characteristics, 
and they were perfectly useless in the capacity for which they 
were required. 

It will beuaeful hereto consider the conditions wliich should 
be required on the medical examination for the bearore of the 
Ambalauce Transport Service. 

a. Aije. — As at present : that is, over 18 and under 25 years. 
Natives, as a nilc, have no idea of their age, tlicrefore, this part 
of the examination must be qualified by other signs. 

b. Height. — This should be over 5 feet 2 inches and under 
5 feet 8 indies : 5 feet 4 inches is a good average. 



* fijr a ncent urdcr it U <liri^Hcd tlint t,\\ dooloj' bmrcira who from age or anv 
othpT cireum«li«ipp are " unfit " for active iccricp, alisll be " weeded " (p^ually 
oul of thu THnks. — Ed. 
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Chap. VI. c. Chest MeasuremenU — At the very loweflt not less than 31 
incbes. 

d. Weight, — 115 lbs. as a minimum. 

Conditions equivalent to these should, at the very leasts be 
possessed by every bearer for the work he is expected to do. 

The work performed by bearers is considerable, and in order 
that it may be efficiently earned out, the men should be 
carefully selected. It should be considered a more important 
service than it usually is. The following extract from a letter 
to the principal medical officer of the Upper Burma Field Force 
from the ambulance officer, will show this work analysed in 
detail : — 



tt 
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239' * * Ambulance Office, 



'* MANDALAY, 1th May, 1887. 



"Sir, 
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*' 3. With reference to the number of men that should be 
allowed to each dandy, on analysing the weight* carried, and 
at the present rate (four men per dandy) it is found that each 
man carries 62J lbs. The total average weight being 250 Iba, 
and it is made up in the following manner : — 

Average British infantry soldier 
Arms and accoutrements . , 

Sixtv rounds of ammunition . . 
Havresack and contents 
Water bottle 
Clothes . . 

Blanket and greatcoat . 
Lushai dandy (average) 

250 Ibe. 

I would add that the Lushai dandy only weighs 60 lbs. in 
the dr}' state, but when it is wet the increase in weight is nearly 
35 per cent. 

Gunners and heavy cavalry weigh rather more, and light 
cavalry and the other branches rather less than the iniSsmtry 
soldier of the line. 

The average weight of a Sepoy is 1 maund and 25 seers, 
i.p,, 130 lbs; in other respects he weighs the same as the British 
soldier, his clothes being 1 lb. lighter and his rifle 1 lb. heavier. 
The total weight of a Sepoy when carried by bearers is equal 
to 230 lbs., or 57^ ll>s, per man. 

A c'ooly on the* plains in India cames 40 Iba (by regulation), 
so that it is evident that the bearer carries 50 per cent, more 
tiian the i-ooly. but there is more than this to be considered. 
The cooly applies his powe*- to the weight at the most fitvonr- 
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able poiut to preserve equilibrium, and works under liia load Chap. VL 

vith the .least possible expendituio of euergy to liimselt'. A 

bearer, on the other hand, especially if be happens to be taller 

than his fellows, works at a d^dvautage, by having to stoop ur 

bear the greater part of the weight. Natives adjust themselves 

fairly, hut it is a coumion observation to see at leaat one out of 

every tive dandies, with its bearers working at a disadvantage, 

viz., in addition to supporting the weight, they would, from 

want of harmony in their action, tend to neutralise each other's 

power. It has beou estimated that the weight, uuder these 

couditious, averages 70-75 lbs. per man. 

To canythedaudyou service six men an; required,thatisfoiir 
to carry, and a relief at each end by thcj two spare.* "Puccka," 
dooiey-bearers, will not fail Avith four men per dandy, and they 
will work one man at each end, with reliefs for many miles, but 
these men are not to be found in laige iiumbere in the arabu- 
lanee transport, and inefficient men take then- place. Kabars 
have their price, and miloss that is given, they seek employ- 
jnent in other places, to the detriment of the interesta of the 
State. 

The following: sketch (Kig. XXXIX) represents a form of 
dooley suggested by Dr. Francis, and is merely shown to 
illustrate me peculiar form of carriage. 




* On one occiuon I tmuferred 40 Ijing-dowa case* in dBcdiei from No. 3 
Iritiah Field Hoapitnl, uid Ho. 20 Natire' Field Hospital, from Mandala; Hill to 
tlu Irrmnddj, > diituicp of tno miles. Tb« nomber of bearers emplojed wu 
160, and out of tliom two fell dox u uomplelelt eiliaiuted, and nine were seized 
witli "fsTer," and were sunt lo hoijiilaL Tlie daj was liol, but natives »liould 
not Uare brolea down. 1 allribukd llieir failure entirely lo eicesiive nork. — 
Kditob. 
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each slioiilder altevuatelj-, aud the preMfliire is imver of auch a 
fixed character as it miiet be with the double-pole arrangement, 
notwithstanding that the poles can be supported from time to 
time by the hands. In the hills the constantly ehifting inclina- 
tion of the surface of the gioiind prevcnta an nnifonii direetion 
of the preeeme. This method of carriage mu^t be regarded as 
nnsatisiactorj'. 




FiUr* 



The Jhampan method, as advocated by tlic Uite Surgeon- 
Uajor Porter, lias never bticomi.' popular, and is of doubtful 
value. 



On some otiieh Forms op Eastern Coxveyanoes. 

The Palki. — This conveyance is usually known among 
English persons by the name of palanqueen. lie genei-al 
arrangement is the same, but its consti-uction has a mora 
solid and permanent character. The entrance is effected 
by a double wooden door in thu sidn. Each pajiel of the 
door 19 made capable of eliding in a groove np to the end 
of the conveyance ; thus affording a wider opening for getting 
in and out, at the same time that both panels are under the 
control of the person within the conveyance for opening or 
cloHiiig, Palkis sometimes have panes of glass inserted in the 
end panels, and, being chiefly intended for civil life, are often 
fitted witli drawers and other conveniences inside, and are 
highly ornamented. 

^/H/icAct/*.- -These differ from doolies in being unprovided 
with a fixed framework above the cot. Instead, the cot is sos- 
pended by cords, chains, or other means of a flexible kmd from 
n pole, over which a curtain is thrown and extended to the 
Hiaoii of the cot, so as to screen the person within from the glare 
of the nun, or fi'om damp. The flexible nature of the ends by 
which tho muucliool is earned renders the conveyance very 
nurtitble. 
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portable. The chief iuconveniencee connected with thom Ci 
IS the nbsence of the fixed support for the pole. The 
result of this is that when the munoiieel is placed on the ground 
the ends siuk, and care has to be taken that both they and the 
pole are placed outBide the cot part of the muncheel to prevent 
them from ainkiug and preesing upon the patient. When thus Their defc 
at rest, the patient is necesBarily deprived of the protection of 
the cover and sides, which are of such great advantage in the 
several fgmiB of dooliea. eapecially at night, by rendering them 
competent to act as substitutes even for the shelter of a tent or 
hospital of a more permanent kiud. At all times the curtaine 
of uie muncheel fall comparatively closely upon the patient who 
is carried in it, owing to the triangular form assumed by the 
pole and ends over which they are placed. The inconvenience 
I Here described is one which attaches to some of the models of 
I isnggeated improvements for doolies in the Museum of Military 
P Surgery at Jfetley, in which ends of pliable leather straps and 
' other snch materiala have been proposed for use for the purpose 
of giving to the conveyances greater facility of package. 
Muncheels are much employed by the natives in some parts 
of India, but seem to be ill suited for the mihtarj- pnrposes of 
rick transport. They closely approach in tlieir nature to con- 
veyances of the hammock liind whan carried from poles, the 
chief distinction being only the more substantial cot possessed 
by the muncheel. 

Ton-jont. — These closely resemble the muncheel class of Ton-jon». 
conveyances, the only difference being that the person is carried 
iu a Hitting instead of a recumbent posture. They are never 
Bystematicalty used for military purposes, and in no respect 
require any particular remark. 



C. — Stretchers. 

Stretchers derive their name from the fact of the sustaining BtretcbmaT 
Caavas being stretched within a frame so that the whole con- 
stitates a tolerably firm suppoi-t when a patient is caiTied upon 
it. The strong and almost unjielding nature of the means of 
<»rriago which is thus afforded forms the chief distinction 
between it and any of the more or less loose and impossiblr. 
conveyances described in the preceding section. Stretchers 
closely resemble in their nature the temporary wooden supports 
for wounded persons, such as hurdles, ladders, doors taken off 
their hinges, and the other improvised expedients of a like 
kind, which are employed in cases of emergency and in the 
absence of mechanical ambulance aid iu civil life ; the chief 
difference being that they are just suiEciently yielding not to 
require the soft materials upon them which are necessary in 
these harder kinds to moderate the effects of pressure. The 
stretching of the canvas is produced by croas-jiieces of metal 
or wood riveted or hooked to the under surfaces of the poles 
(6107) M 
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foniiiup: the sidos. Tliese " cross-pieces " are called the " tra- 
voTBos" of a stretcher. 

The French expression for a stretcher is " brancard," this 
term being derived from the two poles or shafts (les branches) 
between which the supporting canvas is held. The poles of a 
Rtreteher are sometimes also designated the arms (les bras), a 
won! evidently of tlie same derivation as " branche." In this 
sense the poles are spoken of as the ^'brancards," so that 
"brancard,'* the ordinary name employed in France for the 
whole conveyance, appears to have been adopted in accordance 
with the same figure of speech which has produced the English 
appellation ** stretcher,'* m which a part of the appliance is 
equally employed to signify the whole. 

Stretchers of a great variety of form have been used at 
different times in annies, and even in our ovm military service ; 
and still greater have . been the number of those which have 
been proposed for use, and for which special advantages and 
merits have been claimed and advocated by their respective 
inventors. 

It was the rule in the civilized armies of the earlier part ot 
the present century to employ two distinct classes of stretchers 
under the circumstances of campaigning. The stretchew of 
tlitt first class were tliose intended for use on the field of action 
it«elf, aud Wtween it and the ambulances ur movable field 
hospitals, and were known as "primary" or ** ambulance 
etretchere:" the second comprised thi>se designed for use in 
the statiouar\* hi^spitals and in the ambulance wagons attached 
to thorn. Tliese were designated *' sei*ondary *' or "hosintal 
irtrotchers," Field or ]>rimary stretchers requin-d to be ught 
and pi>rtable, while hospital or secondary stretchers were more 
complicated, and being made of heavier material could be used 
a8 l^eils for the sick. Xot infrequently these two forms would 
become mixed, to this there was one special objection, namely, 
that a woundotl man had to be moved from one stretcher to 
another more often than was good for him. Tliis distinction 
no longer exists, aud in most annies there is but one form of 
Sin&toher, and the unifonuity thus obt^uneil enables a stretcher 
to bo usiil without chango from the fi^itiu^ line to the base 
of opomtions. The importance of tliis uniformity is being 
graduallv n.vognisOiL and inventors and tlu^so who work at 
Uiis subject have, as £ir as Enghind is coucenie^l, settled the 
mo»t Ov^nvenient moasurvuients of a stretcher suitable for the 
lequiroments of Ivth niilitary and eivil life. This uniformity 




that much suftVrinc would K^ avoiicxl if nat:i^:is would cooie 




MUnuoun1^)Me di:V«iu!ty. Fv^r inst^r.vH, h.ia si;-.;; uniformity 
isMvd in ISTO I :; *v,;:M :u^t h;;vi b:T:n :u%-?5^irv. as was 
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8 Hhe cBBe, to change woundeii Fiein;h soldiers from their Chap. Tli 

a stretchera to others liecauee the former could not be con- 

yed ill German carnages, and i-iee vend. 

All field stretchers are made to be earned by the hands of The axprca- 
tarers. including tliose which have arrangements for adaptiug Ji"^"'^'* 
tern to be carried in carta or wagons ; hence they were origi- obwlctc, 
aw dengnated " hand littera." This designation has no 
mdtie at the present time, and, as far as ambulance transport is 
concerned, is now obsolete. 

It is the mode in which they are carried wiitch limita the 
ase of stretchers principally to Europeans and tlieiv allied 
races. Such conveyances are of questionable vahie if placed 
in the hands of Eastern bearers, who never support heavy 
hardens by the strength of their arms. They were never seen 
in India until a cciraparatively recent date, and it is very «n- 
iikely that the native dooley-wallahs will prove efficient 
stretcher beaiers, so wedded are they to their own habits 
and int^oleraat of inuoTation. The editor trained 24 detach- 
ni64its at Maudalay during the Burmese campaign with light 
field stretchei-s weighing 10 lbs, each, and though the men 
a«qaired the tbill with more or less precision, they never were 
of the slightest use. Two natives of the average size are not 
physically able to carr}- 225 lbs. at the length of their arms any 
distance. 

The stretchers which were sent with the troops engaged m EijwriBnco 
tJie war with China in 1860, had to be provided with poles f^^by" 
and bamboo supports, " the Chinese being incompetent for any nnUm in 
other mode of carnage than that by means of a pole borne on the cbba 
tile shoulder."" The ordinaiy forms of hand conveyances "'^• 
tor the sick in India, prcvionsly described, have been in a 
great degree determined by the prevailing habit in the East 
of supporting burdens upon the ; shoulders, instead of sus- 
tuning them from the shoulders and carrying them in the 
hands. 

The exigencies of niiiitaiy sernec limit the construction of 
Id appliances to exti'eme sin>plicity. and, at the same time, 
mand for them much strengtli. Inventors scldoni sufficiently 
■nidy with the requirements in thess respects ; but, too often, 
(vtlie contrary, from designing in the study, and contriving in 
9 workshop, mechanical adjustments calculated to answer a 
^ety of ndiiptations, render the whole machine when cora- 
leted unserviceable for the main purpose intended to be fulfilled. 
They lose sight of the tact that the men who will afterwards 
liave to use their contrivances on service are, for the most part, 
not drawn from the class of society which includes slallcd 
mecliauics and artificers, but from that of oi-dinary labourers ; 
iind that, consequently, with comparatively tew e.tceptions they 
4ire apt to be rough, devoid of neatness and miiuual dexterity. 
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and, too often, especially under excitement, caieleae. They do 

nut tnke into acooimt tlie violence to wiiich stores of all kiud>*^ 

bEmU Bhn St ^^^ subjected in being put into and stowed in the holds of ships, 
pwtatraigUi duriug gales at sea, in tnuist'ei' to lighters, in disembiurkations, 
"^niMt- "* being piled on landing places, in being caniedin all kinds of 
nmirii^, land transport vehicles over all kinds of groiind, in exposure to 
all sorts of weather, in frequent unpackings and packings tunid 
the bustle and excitement of a campaign. Let inventora 
remember the violent usage M'hith ordmaiy feaggage receivea 
in a long journey along comparatively smooth roads irhen 
there are many changes in the conveyances, when the- 
packages transported are specially adapted for movement 
and made to withstand shocks, and the conveyauces tl^ 
expressly built for the reception of such articles, and 
iiotwithstimding too that throughout the jtiumey they are 
moved by porters under the Bupervision of guards whose daily 
boBiness it is to handle auoh packages and to protect them 
against injury in the fj-ansit. They may then imngine what 
would be the tate of their packages were they subjected to such 
continued removals with scarcely any similar preparation or 
precautions. But though the effecta in 'ftieh & case might be 
fairly guessed at, still, without being familiar ^vith the actual 
transit of army storen uiider the circumetances of warfare, it 
would be difficult to reali's* the amount of additional riBks and 
shocks to which they are then continually, exposed. Yet with- 
out this knowledge it is scarcely poBsible to understand why 
such simple uniformity and such solidity are absolutely j| 
demanded for field appUuncea. It must be also remembered i 
that it 18 essential to have these artiides" at all times in a 
thoroughly serviceable condition. So .that they^may be ready to- 
meet urg<.-nt wants which may occur at any moment, and which, 
when they occur, no other s^eans will probably be available to 
supply. If an engagement takes place, antl'any considerable 
proportion of the stretchers which were depended upon for 
carrying away the wounded are foimd to be broken or imser- 
viceable from any cause, experience teacTica that great sufferings 
and perhaps loss of life, will not improbably result. Hence it 
is that army medical officers are so prone to reject all contri- 
vances for the first cunvej-ance of sicK and wounded in the field. ■ 
which are either at all complicated in osHs^puction or which 
do not appear to contain sufficient elements of resistance 
to the exposures and violence they know by experienoe 
such conveyances will be subjected to. Inventors, who 
are informed that the piinciples oi their inventions are k 
approved, and who yet find that the inventions them- 
selves have been rejected, are too apt to conclude that the , 
. . officers whose reports have led to the rejection are over- ' 

Jjjjjjj^ iiuttidious or prejudiced. Inventors find articles sanctioned for , 
mIm§M iBe which are manifestly imperfect in some respects, and 

|*lrtM. incompetent to fulfil some of the purposes which their own . 

By improved contrivances answer, and they aro led to complain 

■ that they nro not supported in their efforts at Improvement. 
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They do not see that the less perfect contrivance, if its con- 
tinaed serviceable condition can be relied upon with fail- 
amount of certainty, is a more valuable article for rse in the 
field than the most perfect macliine with a liability to eet out 
of order. If the circumatauces of British service were different 
from what they are ; if the proposed conveyances were 
intended for such use ae they would meet with when 
liandled only by practised and careful mechanics, iu countries 
where well-made roads would be constantly met with, and 
mider circmnstances wliere opportunities of repair, or the means 
of speedy restoration of missing parts existed, then there can be 
no doubt but that ,tbe- decisions pronounced by coramittees of 
survey would occasdoually bo reversed. Practical acquaintance 
with the exigencies and actual circumstances of a state of 
warfare, joined with a proper understanding of the best method 
of achieving the particular objects in view, can alone enable a 
right judgment to be formed respecting the fitness, or other- 
wise, of any special contrivances which are proposed for uae in 
campaigning. 

These reflections have been induced by studyuig the manj 
inventions wliich were advocated as substitutes for the 
stretchers in ordinary use during tlio period of the Crimean and 
more recent wars. ai:d froju being aware of the comments which 
were made by some of the inventors when they found their 
inventions disapproved. 

We find the eomphcated nature of the design, and want of 
mifficii^nt strength iu the constniction. advanced by committees 
^, -of officers as causes of rejection of most of these inventions. 
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' Remarls on Models of Proposed Convet/unces. 

With reference to models, in which form many inventors find 
it convenient to exliibit their designs, and especially with regard 
to models of complex conveyances, may be observed that, useful 
afi such miniature representations are for explaining the prin- 
ciples and illustrating the details of construction in the lecture 
room, it should always be remembered that they usually prove 
exceedingly fallacious guides when solely depended upon for 
arriving at conclusions on the actual fitness for service of the 
machines which they aie made to represent. They are apt 
*Ten to deceive uiventors themselves as to the precise qiiahties 
id capabilities of the particular contrivances winch they design 
~a to illustrate, and should never be accepted by critical 
irvers as sufficient for forming a reliable judgment of their 
practical merits. It is only by much greater care and nicety 
than ore usually given to such articles, that models can be 
made strictly to scale, so that the proportionate relations of 
dimensionB may be accurately preserved in all of their parts. 
It woiUd surprise, perhaps, no less than disappoint, many in- 
ventors, were the models whicli they exhibit to be employed, 
with all their relative proportions preserved, as the standards 
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of measure meiit for the coii8tructi()ii of jmtlerna for actual usi- 
of the veJiicles they represent ; bo obviouB do small etmm. 
which are scarcely notiotablu in a luotlel. become whea they 
are magnilied to the dimeiiaioii& of tbti full-sized objeat. Maov 
models are little better than toys, because they are not madv 
to scale. Other matters besides form and dimeusiona. such as 
strength of material in relatioii to weight to be carried, effect of 
increased mass, the relative bearing of the several portions in 
the machine itself, are aleo subjects which can seldom be rig^itly 
estimated in models. A complete pattfni can alone enable 
eouamittees who are ordered to pronounce opinions on the 
merits of such inventions as conveyances, oi whatever kind 
they may be, to do their duty with equal justice to the ui- 
ventors and to the public service ; for only a pattern cau be 
Bubjected to tests con-esponiUng with the work in ^vhich tht- 
artiolewill be actually employed on 8LT\'ii:f in campaigning. 



Remark' on tlie Comtnieiion of Stretc/ierf. 

A military stretchtT requires to be simple in construction, 
lieht and durable, stmng, easily manipulated, and portable. 
There sliould be no separate pieces, and all the parts of th*- 
conveyance should be interchangeable. In addition the 
stretcher must be capable of being used as a bed in the field 
hoHpilnls. 

A stretdier is compose J ot^ 

(1) Poles. 

(2) Traverses. 

(3) Feet 

(4) Canvas and Pillow. 

(6) Slings. 

T/ie })"U«. — The jioles aa-e the side supports to which the 
canvas or other material, upon which the patient lies, is 
attached, and by moans of which the conveyance is carried 
by the bearers. Consequently the steadiness and efficiency of 
u stretcher depends to a large extent upon the poles, which 
must not be too light, or too heavy, and whicli must be of eolid 
oonstniction and of an even consistence tlirongbout their whole 
length. 

if the poles are too sligbt, even though sutficiently strong- 
to support the weight carried on the stretcher, an elasticity, or 
'^ apriKffineitx," occurs, most detrimental to the safe traiiBport of a 
wounded individual. Tliis spjinging motion may be compared 
to tJic fooling which is experienced by a person walking over 
a plank bridge that bends under the weight. Further, it muy 
bo added tliat tlic bearers ave not so well able to support their 
burden under thcHc conditiojiB, and their already laborious wott 
in rvudurud still more irksome and difficult. 
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The poles must not be too lieavy, and yet sufficient steadi- 
ness of the ciimnge cannot he obtained without a certain 
atttoont of Bolidity, a relative term for weiglit. As it is, the 
heaviest part of a stretcher ie the poles, and in constnicting 
oonveysnceB of this class, it is desirame tn obtain as nearly aa 

Cible the exact mean equivalent, which will procure the 
t "weiglit im tlie one hand, compatible with the greatest 
efficiency on the other. 

The following woods have been used in the conetmction of 
Btretcher poles : — 

Oat. — Rarely ; it is too heavj'. 

Beech. — Not uncommonly used, but requires additional 
Btreugthcning. It is a light wood, 

Awk. — Is tlie wood usiially chosen, and most generally nfled. 
It is a. heavy wood, but is durable, Hufficiently strong and 
effective. 

Pitch Piiif. — Is a light wood, but not durable. It is used in 
Uic construction of some varieties of French stretcher. 

Lanee \rood. — Is heavy, and too elastic for the purpose, 
besides, when old, it is liable to break with a short fiacture. 

Bamboo. — Enters largely ijito the construction of temporary 
appliances for tianB))ort m the countries where it grows. The 
male variety, which is so much used for the handles of lancetv 
and spears, is too elastic for tlie purpose of stretchers, and the 
feimafe variety is too large and unwieldy. Bamboo is one of 
the Kghteet woods, but for the above and other ohviooK 
reasons cannot be recommended. It is to be noted that when 
iron is clamped on to bamboo, the latter rots, so there 
shonld invariably he leather placed between the wood and 
the metal. 

The length of the polen. — The length of the poles must be that 
of the sides of the bed of the stretcher, to which is added 
mifficient at each end to enable the hearers to step in 
between them, and when the stretcher is raised, to allow the 
No. 1 bearer to incline slightly forwards, and the No. 3 
bearer slightly backwards, to counteract in the most convenient 
and natural manner the resultant force of tlie combined centres 
of gravity of the two bearers, and the weight supported, which 
tends in a direction directly downwards to a point between 
them, and nearest to the weight. 

Experience has shown that 8 inches to 1 foot is 
about the proper estimate for those parts of the poles which 
project onteide the canvas of the stretcher, the most convenient 
length of a pole being 7 feet i' inches, ,\ny length over 
K feet is practienllv unnecessary, and any length under 7 feet 
G inches is undesirarile. 

In some fomia of stretcher the poles consist of two parts, 
being joined together at their centi-es by a hinge, or the two 
inner ends ninning into, and being iised by, a metal tube. 
Extra portability is claimed for this class of conveyance, but 
the advantage npjiarently obtained is hi no way proportionate 
to the wtuit of security in the poles, and a weakness at the point 
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XiBAx.TL where strength is most necessary occurs, under these 
3Z circumstances. The opinion of those best qualined to judge is 
e poles. directly opposed to a division in the poles. The poles, 
however, can be effectually shortened, and with comparatively 
slight, if any, weakening m the construction of the stretcher. 
In these cases the pole runs in one piece the length of the 
ccmvas, and the handles slide underneath, this will be described 
under the head of civil ambulance material. 

The shortening of the poles to 6 feet has many 
advantages, and not the least among them is the fact that 
stretchers of that length can be acconunodated in any railway 
carriage running on the narrow-^uge system, the width of 
these vehicles oeing 6 feet 6 mches. In this way two 
stretchers can be supported on two improvised traverses across 
the carriage, with an interval of 2 feet between each patient 
for the ingress or egress of an attendant. 

The traverses. — The traverses are the stays or cross pieces 
which separate and keep apart the poles, stretchinc^ the canvas 
and preventing the person carried from sinking in between the 
poles, and the sides of the conveyance enveloping him, as in 
the case of transport by conveyances of the hammock class. 
It is the presence of the traverses which constitutes the princi- 
pal difference between hammocks and stretchers. 

The simplest form of traverse is a cross piece of wood or 
stick tied or nailed to the poles on each side ; (2) a taraverse 
made of wood or iron, with a hole at each end, for the handles 
of the pole to pass through ; and (3) a similar construction to 
which are added feet These forms have been tried^ and^ one 
by one, discarded for various reasons, which may be summarised 
thus: — 

a. The light material of which these traverses were usually 
constructed, rendered stretcher carriage more or less insecure. 

b. They usually formed separate pieces, and were liable to 
be lost. 

c. They were only interchangeable to a certain degree. 

d. NMieu the poles passed through the ends of the traverses 
it was difficult to fix thenu ana a ^^ sawing** motion was 
conveyed to the carriage by the swinging of the arms of the 
bearers. 

e. When feet were, in addition^ attached to the traverses, 
there was, unless the parts fitted exactly, considerable move- 
ment, thou^h^ to a certain degree, this might also be ascribed to 
the elasticity of the poles, which were thinner, and less 
substantial, than those in use at the present time. 

With the development of the stretcher, the traverse came 
tobe regards J as one of the most essential parts of the conveyance. 
It was tbuud that they required strengtuening, and that it was 
necessary to apply them in a different manner to the poles. 
But for a long time the opinion of those who considered this 
matter was satisfied with the traverse to be found on the Mark L 
old pattern British Armv, namely* an iron ^inch rod working in 
a staple and hooking mto another on the opposite pole and 
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fftstened off by string, and for the field work for ivLich this Cbu.VL 
streU-hei was only intended it answered very well, but was ^ -^ — 
liable to get out of order. It is comparatively recently that the 
tftroug ttnverse of the present stretcher has beou brought into 
ffeneml use, and it is necessary to have uuo as strong and 
heavy aa this is, to meet the many conditions demanded of the 
present conveyance. 

It is upon tlie length of the traversa that tlie width of tlio 
atreicher depends, and the question then resolves itself into a 
GonHidoration of the width of the stretuher. The greater thu 
width of the conveyauce, the stronger and lieavjer must the 
traveraes be. The poles and their traverses alone form the 
framework of the stretcher, aud it is on these that the strength 
of tlie stretcher principally depends. The weight of the patient 
acting directly downwards does so at a less advantage the 
nearer the poles, \.e., the power, is brought to it, and mV« 
rarni. All that is required is that the person caniod should 
be able to lie comfortably on his back with the head raised, 
and experiment has proved that 21 inchen between the 
poles, and an outside measurement of ^'l\ inches, is about the 
least that can be allowed, and the best for all practical pur- 
^ 168. Any excess, however small, at once increases the stram. 

Thetravei'sesof modem stretchers (Mark v.) are for the most 
made of flat galvanised iroo, locking with a scissor Joint at 
le eeiitre. An iron plate in riveted on to the under surface of 
the stretcher pole, at about 12 inches from each extremity. 
Working on a pivot is the transverse portion of the traverse, 
which is hinged at its centre by a joint, breaking inwards, and 
prevented from being displaced outwards by the addition of a 
iient flat hook, into which the traverse locks. 

In the Mark IV. stretcher this hook was not made, but there 
was only a lip of the traverse side turned up to act aa a stop. 

By the travt-rses being detached altogether or so fixed as 

to be capable of being laid parallel with the poles at the 

itiou of tlie bearers, the stretcher is rendered more portable. 

len not in use tlie traverses are usually stowed away within 
canvas, or they are folded np alongside of the side poles 

len they are brought into contact, and tlie whole is then 

ured together into one long narrow package. 

Occasionally, however, the traverses are solidly united to Fmmod 

I two side poles, so as to form a strong frame within which atri'to!ie« 
le canvas is stietehod. Thesestretchers nave been designated "l" u!I 
"framed" strelchens, aud though in more or less general use 
at one time have long been superseded by a supenor class of 
conveyance. The side poles of stretchers are used parallel 
'^th each otlier. not curved, as in the New Zealand litter pre- 

usly dc«ciibcd. 

Tne joint of the ti-avcrse in its simpler form has no means of 

iventiug injnvy to the hands of the bearers. In the exercise 

preparing and folding up stretchers, not infrequently the 

igen got nipped between the parte of a traverse, and when 

joint is stifl' the bearers bruise the palms of their hands in 
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0CAP. TL their endeaTonrs to close the joint. To obviate this Mr. Fuilej^ 

""^ h«w introduced for all gtretchers designed by him a strong ring^ 

♦»▼«■#§. i^ttached to the traverse by the joint ; and the bearer is able ta 

take a firm erip of this, and easily open or close the jrait 

without the least risk of injury. {PbMt p. 176.) This sumde 

and important addition might with great advantage be adaed 

to the military stretcher. 

Strjtcher To enable the stretcher to be used as a bedstead* and to 

tre«tlcf. m>are the surgeon the necesaty of going (m his knees to dres» 

the wounds of a patient in camp hospitals, Mr. Furley lately 

introduced folding trestles : these are stronriy bnilt and jointed, 

and pack into a small compass. 

Tbf focu The feet. — The primary idea in attaching feet to stretcheis 

was (1 ) That a patient being carried, and placed on the ground, 

should not risk chill from cimtact with wet earth, nor meet 

with any unevenness in the ground which might be distressing^ 

to him, and at the same time injurious to the stretcher ; ana 

(2) it was also thought necessanr, since it was desirable that 

stretchers should be used in field hospitals as beds, to provide 

them with feet. 

The feet of the stretcher do not form an essential part of 
the construction, but ai*e to be considered as a necessary 
addition to the mechanism. They require to be sufficiently 
strong to support the weight carried by the stretcher, and to 
be made of a substantial material unlikely to ^et damaged or 
break under the exigencies of service in the field. 

When feet were first attached to stretchers there was a 
tendency to make them too long and too weak, but now, with 
an absolutely immobile framework, the feet have been oosi* 
siderably reauced in length, and the probability is that the 

S>atient is as far off the ground as he ever was in the older 
brnis of these conveyances. To obtain the greatest steadinesa 
it iH desirable that the feet form a part of the traverse, being 
derived from the traverse plate on the imder surface of the 
pole. On no account should the feet be separate from the 
tmverflo, or a "wobbling" motion will be conveyed to the 
stretcher with the least movement of the patient 'lying on it. 
The feet are liable to spread, and the wnole conveyance is 
unsteady. This is particularly the case with those stretchers 
wh()H6 inventors, with the least possible knowledge of the 
requirements of those field conveyances, but who assume that 
they have conquered the many difficulties that still exist, throw 
on the market articles with collapsing sides, self-acting auto* 
niatic feet, a canvas divided into two or more pieces — in 
shorts a stretcher containing all the faults which have been 
pointed out for yeai's, and without a single feature of the 
requirements in stretehei-s at the present time. Self-acting 
automatic feet are merely feet which fall into position by their 
own weight, an<l are locked by a spring catch. They are 
useless contrivances, and should never be adopted. 

The feet in most stretchers are between 5 mches or 6 inches, 
nade of iron, and instead of the iron being flattened out inta 
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leet. they hold boxwood mllers. The addition of rollers whb a £m*»^1 
groat aavauce, redut-mg the risk of injury to the feet, iucreaoug 
tQe comfort (if tho patient, aud facilitutiiig the loading; tmd uu- 
lomdiug of stretcher in ambulaiic-e wagons. 

• The caiivaK and pillow. — The canvas iA a stretdier i« TliecaiiTu 
[iUiat part which lien evenly betwt^cn the poleB. and upon '" ■" '* 
which the person earned reclines. Thie is not necesHarily 
'Wade of euuvHK, though all luuiluru etrctt^liers have adopted 
account of its lightness, durability, and strongth. 
Vhe white canvas has been aupereeded by red flaxen 
euivas, wliich does not show dirt and Mood stains to 

Sjite the same extent. This oaiivact was introduced into thv 
ritish Ariuy on the recommendation of the Coramittue" 
■Bsembled at the linissels Exhibition in 1^7(5 to report on the 
Appliiuici^s for Aid to the Sick and Wounded in War. 

Cscvases ar« attjicJied in any of the following ways;— - 
(1.) By a keni through whicli tho poles pass ae ui tlie 
Murk 1. Field Stretcher. Fig. XLVIU, page 170. 

;2.) By a hem through whicli a lath iiibb. {Post, p. 889.) 
(3.) By being nailed along the outer side of the uti-etc-hor 
pole under a strip of leather, as in the Araiy Regulation 
stretcher. {Post, p. 173.) 

(4.) By being buttoned along the outei' sides of the pole« to 
•tndti, as in the ■■ Fnrley " Stretcher. {Po«i, p. 174.) 

Of these four methods, the first is never used in the British 
Service, because owing to the attachment of the traverse, the 
poles do not admit of being passed through the hem. The 
second will be sufficiently discussed when writing on Captain 
Tomkin's invention. The third plan ia .a sale and durable one, 
but it is difficult to clean the caoivas, and to replace it quickly 
«')ien necessary. The fourth method allows of easy removal 
I IfX cleaning, and replacing. 

h The canvas should measure 6 feet by 1 foot \i\ inches out- 
laid c measm-ement. 

I The pillow nmy bo either separate i'rom the stretcher, 
Bor, which is far better, attacJied to and formed out of the 
Ktanvas. In the first instance there is a comfortable pillow, but 
■1>euig separate from the canvas is very liable to be lost. In 
lact, it is rarely that the pillow ia seen in the exercises witli 
■4066 Btretcherg which have them as a separate part. In tlie 
^^^otid method the canvas is merely folded double, or a piece is 
sAeCurely sewn on to it, forming a bag, which can be ati^ed 
KiPrith hay, &c. It is principally met with in military and police 
■MretcberB invented by Mr. Fnrley, and the stretcher be(Meaii 
Km the Ttn-toise Ambulance, 

I ' The latter method meets every contingency, and lessens the 
Iffreight and bulk. A'n;i'thing that, as a fmfficient substitute. 
■%ill do away with tho pillow as an extra piece, is a step in the 
ftright direction. 

H 'Ihn «/i»p«,— The "slings help to support tho weight of the 
ubstcher on the uhoolder of the bearer. In England they are :. 

H * Utidcrllic preiidono}' of tlitr Author. 
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Cb^VL nsnally made of strong leather, but on the continent of canvas 
webbing, 
xne BiingB. They are 5 feet long and 2 inches wide with loop at one 

end, while at the other there is a buckle fastening to form 
another loop. The object of the buckle is to lengthen or 
shorten the sling to the requirements of the bearer — an im- 
portant one, but usually- discarded. At the end opposite to the 
buckle is a transverse strap to fasten off the folded stretcher. 
There is no advantage of any value in leather slings over 
those made of webbing ; the former require attention, are 
expensive, and heavy ; the latter are cheap, light, and quite 
strong enough for the puipose for which they are required. A 
webbmg sling with a shde buckle, such as is to be foimd on 
a havresack, would in .reality be more serviceable and con- 
venient. Medical Officers in charge of bearer detachments 
should insist on the slings being properly adjusted as to their 
length, as well as the other points laid down in the Bearer 
Drill. A sline is properly adjusted when the ends reach the 
wrists of the bearer staling at attention. 

Preservation. 

The preservation of stretchers is important^ for when 
neglected they are apt to become stiff and to get out of order. 
They should be kept in a dry store, leaning at an angle against 
the wall, and from time to time should be opened and aired. 
When the canvas gets dirtyit can be scrubbed with a little 
soap and plenty of water. The woodwork should be polished 
witn some oil waste, and the hinges of the traverse oiled from 
time to time. Lastly, soft soap should be worked into the 
leather of the slings until they become soft and pliable. 

It will be noticed that not infrequently stretcners are folded 
up with the slings lying loose upon them. This can and should 
invariably be avoided by directmg the bearers to shorten the 
filing by its buckle, before fastening off the transverse strap. 

Weight, 

Finally, with regard to the weight of stretchers, it is un* 
likely that there will ever be constructed a stretcher which will 
meet all the modem requirements,] and approach the weight of 
a light field stretcher of 13 lbs. Strength and durability mean 
weight, and cannot be obtained without it, but every endeavour 
should be made to prevent stretchers weighing, when complete, 
more than 25 lbs. The poles, if selected, might be lighter, as 
well as the traver&es, a separate pillow might be omitted, and 
webbing used in lieu of leather for slings, would, to a certain 
extent, diminish the weight and cost, which at present, are 
considerable. 

Baron Percy s Stretcher. 

Titwi. This description is of historical interest. Baron Percy 
advocated the division of stretchers into two equal partai 
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"What are wanted," be said, "are atretcliers wUcli aliall Coaf. TL 
always be at commaad, and that tho men can carry in 
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equal divisions as easily as tiiey can carry a firelock. Tbeae 
are the prime conditions to be souglit for in these cou- 
re3rance8." Baron Percy was the first authority who recom- 
mended that atretchere should be adapted to answer the 
purpose of camp bedsteads when necessary. 

The several parts of one stretcher were divided between Fercj'i jilaD. 
two bearers. Each bearer carried a pole 8 feet long, with one 
end adjusted for the piupose of receiving an iron lance-head 
with its transverse guard, and with the other end protected by 
a ferrule. Tho pole thus became a weapon of defence and 




Fig. XLII. — B&ron Parcj's Slretclier, llttod tor carrying wounded. 

offence, like the sergeants pikes which were used diuing the 
Peninsular war, or the lances which are 'etill employed by some 
cavalry soldiers. The iron part of the lance was to bo removed 
when the pole was used witb the stretcher, and to be carried 
like a bayonet, in a scabbard at the side of the bearer. Each 
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besrer alw> carried one croMspiece or travene of the stretcAer 
over hm knapt>ack, it8 feet being fitted, for the aake of sieedi- 
neKNy into two leathern 8heath8, one of which was placed at 
each mde of the man*8 pack« 

The Hackinf^ of the stretcher was divided longitudinally 
into two equal portions, each half being folded fiat and worn 
round the waist of the bearers. When the stretcher was put 
together the two halves were laced to each other by means of 
eyelet holeft, and a cord &stened to the sacking. 

77i€ Prussian Sireteher. 

This Htretclier conmsts of two wooden poles 8 feet long, 
and separated at each end by two iron traverses. The 
width of the conveyance is 22 inches. A canvas made of 
red fiax material is stretched over this framework, and forms 
a secure support for wounded ; in addition there are two bands 
attached to the centre of the poles on each side, and made 
of canvas. These are arranged to buckle over the body c)f 
the wounded and prevent accidents during transport The 
head rest is a portion of the canvas working on a separate 
fitiine, and by the means of a rack and pinion movement, 
it can be adjusted to the elevation desired. There are four 
iron feet attached to the poles, which raise the stretcher 12 inches 
from the ground. The weiglit of this conveyance is 30 lbs. 

11iere is a second variety of this stretcher, in which the 
poles are divided in two halves, and allow it to be folded. It 
fastens by bolts. 

The French Stretcher. 

This stn?tcher, made after the designs of the Comte de 
Beaufort., (loiisists of two poles, two traverse feet, canvas and 
pillow, and slings, and is a light, portable conveyance, though 
weak. 

Th(i ]tules are made of ash or pitch pine, and are 7 feet 
() iiK^hoH, and square the length between the traverses but 
roun(l(Ml at their ends to facilitate being grasped by the 
beareiv. 

The tmvernen are made of iron, and are fixed to the under 
surfact^ of the left pole by a forged iron bolt, on whidi it turns. 
The free extremity of tliti traverao is slightly enlarged and is 
pierced by two holes, and a mortice arranged to receive a 
(U)pj)(»r H(T(*w on the under surface of the right pole. The hole 
nejirest to thr criitre of the traverse is intended to facilitate the 
raising of the stretcher when the canvas is damp. 

Tlu^ ft'et are made of wood and bound at their ends with 
iron. Tlu*y can be raised or lowered at will, this movement 
b<»in^ limited by a spring hook. The feet at the head of the 
Htretclior are j)roit>iigt'd about (5 mehes above the surface of the 
poll's, to HUpixat the canvtis. 

Tlu» cauvim is (5 fi'ot long and made of white flax material', 
^t is threade<l («ee fig.) along the side of the pole for three- 
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'qmuien of its length, bo that when the stretcher is prepared Ooaf. VZ 
two mull standard pieces nf wood can be raised, and thenu '^~ 
fonn Uie support for a pillow for the head of the sick or 
'womided patient. 




The Fi-ank Sttetcker. 

' This stretcher is named after its inventor, and is called the T)ie "Fraal 
Frank Stretcher. In many rospecta it is not unlike the Beau- •trctchiir, 
fort Stretcher, but is more strongly made. 
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The travenes are made of iron, and are attached by platee 
to the under Borface of each pole ; they are corred, and oreak 
inwards when the Btretcher is closed, by a flat joint. 

The canvas is double at the head, forming a pocket which 
can be filled with hay, or any other material, to form a pillow. 
The free headpiece of the canvas is fixed to the extremities of 
the prolonged feet, which are raised above the poles by brass 
eyelets, and are fastened to buttons placed on the lower 
surface. 

The slings are made of webbing, and support the conveyance 
when it is carried. When the stretcher is folded, the webbing 
sling is turned round it, and fastens the package. 

The Austrian Begulatiofi Pattern. 

» 

This is a light field stretcher constructed on the same- 
lines as Baron Percy's conveyance. It consists of two poles, 
two wooden traverses, to which the canvas is fastened by 
straps, after receiving the two poles in a hem on each side. 
At one end of the canvas, which is white, there is a bag- 
forming a pillow, when filled with leaves, twigs, clothes, &c. 

A second form of stretcher is also used, in which the traverse 
is jointed at the centre, thus allowing the poles to meet when 
the conveyance is folded up. 

These stretchers cannot be considered anything but tern* 
porary and light articles, which would break, and parts of which 
would bo lost ou field service. They have the recommendation 
of being cheap, but it is doubtful whether they can be con- 
sidered efficient, and at the same time economical, in a general 
scnso. Such a conveyance would be of no value in the English 
sei'vic'o. 
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Baron Mundys Stretcher. 

Baron Mimdy's stretcher, as will be seen from the sketch, 
partakes of the general character of Baron Percy's stretcher. 





Fig. XLiy.— Mundy'i Stretcher. 

except that its parts are not arranged for carriage on the backs. 
o\ the boart^ni. In the later forms of this stretcher the legs are^ 
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« 

lon^r. Being formed of many separate parte it in not con- Chap. VI, 
▼enient, as some of them are apt to be l(>Ht. In every other 
particular this stretcher is a conveiiitait and light field con- 
veyance. 

IJie Italian regulation stretcher. 

There are four kinds of stretcher used in Italy, and this is The Italian 
due to the nature of the country. It is the country, par *^^^^^^^'' 
eaeelUnc^^ for mountain warfare, and ambulance transport must 
conform to this, to a more or less extent. 

The stretchers are — 

a. Barella jneylievole^ or light field stretcher. 

b. Barella rigida. 

c. Barella degli A Ipini^ a folding stretcher. 
(/, Barella arrotahile. 

jB. pteghevole is composed of two poles divided at their 
centre oy a hinge, and attached to one another by a narrow 
iron traverse, which is permanent. The hinge allows the 
stretcher to fold backwaras, the inner surfaces of the canvas or 
sacking meeting. The canvas is fastened by a cord lacing on 
the under surface. There are four curved handles and four 
smaU feet. 

B. rigida is composed of two poles and two traverses, form 
ing a permanent framework. It does not fold up. There is an 
arcbea head piece, and four iron rests which act as feet. The 
sacking is laced on with cording. The following are the 
measurements: length 2*45; width 0*60; height 0*15; weight 
14 ks. 

B. degli Alpini is, as its name implies, divided, and 
used in the mountains. It is readily folded up, and forms a 
convenient package. 

B, arroiabili is not unlike the B. pieghevole, but it is raised 
at both ends, and buckled down the centre. 

The Mark L Btiiishjield stretcher. 

The Mark I. field-stretcher used in the British Bervico at the Mark I. 
present time is shown in the illustrations which follow. It is British Field 
thus constructed : — The two poles are round, made of ash, and •*^'^®^*^«»^- 
are each eight feet long, and one inch and a half in diameter, 
or nearly nve inches in circumference, excepting for a short 
space near their extremities, where there is a slight diminution 
in firtii to adapt them for being handled. Two plain iron rods, 
each 22 inches in length, three-eighths of an incn in diameter, 
or about one inch in circumference, and tenninating in a ring 
at one end and a hook at the other, are attached by their rings 
to two staples fixed at the distance of seven inches from the 
extremities of the two poles, but ou opposite sides and ends of 

(6107) N 
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the Btretcher. At a corresponding distance from the end of 
each alternate pole is an opening in the pole itself, of a size 
proper for receiving the hooked end of the iron rod. The iron 
rods, when they are hooked across, form the traverses, and fasten 
up the stretchcT. The sacking is made of a piece of stout 
canvas, and is folded over each side so as to form two plaits 
sufllicicntly large for the poles to be inserted into them. At one 
end is a small liorHohair pillow, also covered with canvas. It is 
secured to tlu* sacking by means of stout leather thongs, which 
are passed through openings in the sacking, and tied together 
on itfl under surfaces. Two stout leathern straps or slings, looped 
at their ends, are provided for each stretoher, but not connected 
with it by any fixture ; they are intended to be passed round 
the necks of the bearers to act as braces and assist in keeping 
up the weight of the stretcher when in use. One end of each 
strap is provided with eyelet holes and a buckle, so that it may 
be sh(»rtene(l or lengthened according to the respective heights 
of the bearers: the other has a loop only for receiving one of 




Fig. XLV.- Plan of Britisli Mark 1. Regulation Stretcher, without pilloir or 

straps, TTith trarerset fastened. 




Ki&; XLV I. ri;tn of the mmo, with traTor»et unfastened. 




Fif. XLVll.— The »am<», ^ith pillow and straps packed for 




\: v::t - 'in rr^c. ^nh pjllow and strap* OfM for vm. 
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the handlea of the stretcher. There are no feet to these Csir. VI. 

stretchers. When roquii-ed t(t be pat-ked for transport the iron 

traverses are laid closely in contact with the poles, the sacking 
with the pillow inside and the poles are rolled up together, the 
straps of the bearers are laid alongside, and the whole is 
fantened into one package by four cords attached for tliia pur- 
pose to the four cornera of the sucking. 

The total weight of this Mark I. stretcher is 15 Ibe. The 
pair of poles and couiiected iron traverses being 9 lbs. 5 oz. ; 
the sacking, stays, cords, and pillow, 3 lbs. 14 oz. ; the pair of 
leather slings, 1 lb. 13 oz. The weight varies to a slight amount 
in different stretchers, chiefly owing to variations in the dimen- 
sions of the circumference of the poles. 

This field-stretcher has the advantage of being simple in AdvBntsget of 
eonBtniction, inexpensive, and portable. The canvas bottom is " "" '' 
made easily removable, su that it may be at once washed if 
soiled bv blood or dirt. It is questionanle whether the clean- 
liness of the stretcher might not be still further secured if an 
impermeable covering of some kind were substituted for the 
plain canvas of the horsehair pillow, which cannot be so readily 
removed to be washed. The horsehair stuffing would be also 
better presei-ved. The separation of the canvas bottom, though 
convenient, cannot be regarded as a necessary arrangement. 
Even when removed, the canvas cannot be washed like 
ordinary linen by being rubbed between the hands: it must 
be laid on a flat surtace and then cleaned by means of a scrub- 
bing brush and soap, in the same way as canvas articles are 
cleaned on board ship. At least, tins is the usual method 
adopted for cleaning the canvas of stretchers. It is evident, 
therefore, that the canvas bottom could be scoured with almost 
equal ease although nailed or otherwise fixed to the side poles 
or traverses, 

These sti'etchers are not free from important objections. ludUmd- 
Stretchers of the same kind were used at the commence- t"'*8"^ 
meut of the Ciiineau war, with the exception that no 
straps to assist the bearers were provided at that time. 
The inconveniences then experienced during their use in 
the field were two-fold. Not unfrequently the iron traverse, 
from being too slight for the straius to which it was 
subjected, oecarae broken, and no means of repairing the 
damage were at hand. More often one or both of the 
traverses became bent, and then there was great difficulty 
in forcing by manual efforts the two traverses into exactly 
corresponding lengths, and unless this correspondence in length 
were precisely obtained, only one traverse could be hooked into 
Its place. The unprotected openings in the aide poles designed 
to receive the books of the traverses quickly became enlarged, 
■weakening the side poles still further at those particular points, 
and leading to the inconvenience of the hooks being easily 
jerked by accidental blows out of their places, notwithstanding 
thp weight of a patient upon the stretcher. Another serious 
inconvenience was the want of means of keeping the patient 
(6107) s 2 
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CN«r. VI, off til'; w':t mii'l in tlie wintfrr time, or the hard Dneren sTrnn-i 
^"^ ill dry wt-atli':r, »'li*!ii the hc-arent were compelled lo rt«t theai- 
H*;lv*^ rliirin;; the loiifj carriage of the patient from the trfen»rht« 
up t'> camp. 

Britlnh regulation ttretehfr. 

The, Britinh ref^lation ntretcher, llark V^ is the late^ 
dftV(;lii|»mcrit of tliifl conveyance, and for rtrength and darabilitT, 
mniplidty of '-■ormtniction. and comfort, is not eamly excelled. 
The Mark II, and IK, field BtrctcherB were but Hiightly altered 
frorn the Mark I, ; it in with the Mark. IV. that Surgeon-Major 
FariH, with gi';«t ingenuity ami much thought, originated the 
coiiveyanrnj tliat in now in general ubc. The difference 
between the Mark IV. and V, in very slight, and was noticed 
ill the description of the stretcher. 
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Sling, with tratiBTerM strap. 
Fig, XLIX.— Fari. Field StrctchM-, K*A V. 

Inwiiig lire tlio dinicuHioiis of the Mark V., ot Faris 



(laiivnH, . , . H feet inches, 

poh' ■ . . . . 7 „ 9 „ 



LciiRtli 

Width "*. 1 foot 11 



Height Ofeet 5i ., 

WVighl 32 U». 

Tonmigi' . . . . . . -08 ton. 

Till' ini'iiKurcuicnts lu'iv given ■were arrived at a^r the 
iiiihI inithiri' di'libi 'ration, nnd may bo oonadered as the best, 
II. I liiiiil :is n'tr^iriJH lhi« cimntrv. It is possible that the weight 
iiin 1>i< xtiifhllv ri(lnt<i>il nt Home futlin* time, but it will Dot be 
i'iImi'im) i'l lilt' <>Ksi'iitin1 imrto of tlio construction, viz,, the poles 
m.i llii' lrn\.'i-s,'s. 
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The Mark V. stretclier consists of two poles, two traverses. Chap. VI. 
a separate canvas pillow, feet with rollers, and slings, all of . .- — 
which fold up into a convenient package for the purposes of regulation 
carriage or stowage on board ship. stretcher. 

The poles ai'e made of strong, seasoned ash, and are 7 feet 
9 inches long, and square throughout their whole length except 
the handles, which are rounded to fit the hands of the bearers. 
The poles are separated the required length by the two tra- 
verses. 

The traverses^ which are made of iron, are fastened to two 
strong plates of the same material, which are riveted to the 
nnder surface of the poles 12 inclies from their extremities. 
These traverse plates also provide for the attachment of the 
roUers by means of which the stretcher is raised from the 
ground or placed on the floor of an ambulance wag<m. 
Each traverse joint, which is of the scissor variety, breaks 
inwards, and allows the poles to approximate each other. 
There is no pi'otection for the hand of the bearers in 
locking and unlocking the traverse joint, which occasionally 
during heat, or after having been long disused, becomes very 
stiff. 

Tlie canvas is made of red flax material. It is very strong 
and durable, and does not show stains so readilv as the white 
canvas which was formerly used The canvas is attached 
along the outer side of the pole under a strip of leather, and is 
fastened by broad- headed nails. A pillow made of the same 
material as the canvas, and stuffed with horsehair and coir, 
is attached to the latter by two laces or thongs, which 
pass through holes made for their reception, and are tied under- 
neath. 

The feetj rollers, or racquets are fixed to the tniversc 
plates on the under surface of the poles, and raise the stretcher 
about 5 inches from the grountL The rollers are large, and 
and made of boxwood. 

The slings are strong leather straps (50 inches long and 
2 inches wide, with a loop at one end and a buc^kle fastening 
back on the strap forms the other. The object of the buckle 
18 to lengthen or shorten the sling t-o the reiiuirements of the 
bearer. Close to the loop end there is a small strap 21 inches 
long, and placed at right angles to the sling. This is the trans- 
verse strap, and used in the following nianntT to fasten and 
secure the stretcher when it is folded. The traverses being 
unlocked and the poles approximated, the canvas is carefully 
folded over the poles. The two bearers in charge of the 
stretcher, standing in a stooping position lacing each other, 
with the poles supported Ktween the thighs, pass a slmg to 
each other, retainmg a transvirrso strap at e.teh end. They 
then place the slings evenly along the top ot the folded con- 
veyance, pass the transverse strap thnnigh the free lot^p of the 
buckle end of the opposite sling, and buckle it off close up to 
the racquets. 



174 



J he ''FurUy'' Pattern Military Stretcher. 



CHAr. TL 



Furiej 
militftiy 



Ihe *' Furley " military stretcher. 

This stretcher is precisely the same in principle and of the 
same dimensions as the Army Regulation Stretcner which has 
just been described. There are, however, a few differences in 
detail which must be noticed. 

The poles are made of ash, and in order to strengthen 
them, a narrow strip of galvanised iron is riveted along the 
inner side. The handles are different in shape to those of the 
regulation stretcher, insomuch that while the latter are rounded 
off evenly the former are slightly arched, thus giving much 
greater power to the bearers hildi ng them. When stretchers 
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Sculf 4 ;aii iiH'h to 1 foot. 
Fig. L.— The Furlev Military Stretcher. 

are used without slings, as they frequently are, there is the 
chance of the leading man stimfibling and pulUng the 
rftretchor out of the rear bearer's hand. The sUght change 
in ihi^ configuration of the handle of the •* Furley " stretcher 
lessen? to a vers' large extent the possibility of such an 
ac'cident. 

The traverHCfl are provided with a strong fixed ring for the 
bearers to Heize when locking or unlocking the joint, and tliis 
is a great protection to the hand, which is otherwise liable to 
be injured when manipulating these scissor joints ; it also allows 
the width of the stretcher to be diminished without disturbing 
the man who mav be on it. 

ft 

The canvas is not nailed to the poles, but it is buttoned to 
flat-headed screwb with washers, and by loosening these very 
slightly, can be removed for the purpose of cleaning. 
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The pillow also is a part of tho bed, and uot separate from Chap. VI. 

it It consists of a fold of canvas, forming a bag, which is 

closed bj a leather lace ; it can be filled with hay, straw, 
a rug or other soft^ material when required for use, and 
when not wanted it/ lies flat without adding to the bulk or 
weiffht 

The rollers are made of lignum vitce, and are much smaller 
than those of the regulation stretcher, and they are fixed in 
Kj^ter ironwork, which is equally strong, and gives more pro- 
tection to the wheels. 

The slings are made of webbing, and answer the purpose 
quite as well as the heavier and more expensive leather used 
with the army stretcher. 

Weight of stretcher and slings, 28 lbs. 

'*/Mr/<?y" Jbolding Stretcher. 

This stretcher when opened for use is very similar to the 
" Furley " military stretcher, but the shafts are made of wood 
with fixed handles, or of angle iron jointed in two places, with 
handles which fold inwards. The stretcher can thus be foi-med 
into a compact parcel, 3 feet 1 inch in length and 6 inches 
in depth, and the weight being in iron 31 J lbs., and in wood 
23J lbs., six or eight can easily be carried by a mule. 

General Observations on Civil Stretchers, 

Red Cross Societies and other kindred institutions have made General 
such a close connection between civil and military ambulance remarka. 
methods that it is quite impossible in the present day to estab- 
lish any strong line of demarcation between them, t rom every 
point of view it is well that this should be so, as the advantage 
to be derived is reciprocal. This is especially the case with 
regard to transport material, and it must be admitted that the 
St, John Ambulance Association has largely contributed to this 
object For this reason, no excuse is necessary for including a 
description of some civil ambulance appliances in a book which 
is more particularly intended for military readers. In the event 
of a great war the Army Medical Department should find at 
hand a supplement of civil aid, and it is only right that the 
nature of the resources from which it can be drawn should 
be known and tested while there is time for careful exam- 
ination. 

Stretchers for civil puiposes, though they require a certain 
degree of strength and solidity, are generally made lighter th'xn 
those for military use. They are not liable to the same viohuice, 
nor are they subjected to the same variations of temperature 
and climatic influences, and thpy are seldom required as field 
hospital beds. The use of military stretchers is, more or less, 
uuiiorm, but that of civil stretchers is more coiiij)licated, 
and they necessarily differ in many respects from those 
which are constiucted to meet the rougher experiences of 
war. For instance, stretchers which have to be daily 
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fmplrtvwi in small houses ^Htb tortuous staircases, in factorf 
tilled with machinery in motion, in railway carriages with 
narrow doois, or in mines, must be adapted to all tbes« 
vircnmstances. 

TV "Fnrletf" stretcher for civil purpoitea. — Although Mr. 
Ftiricy, who invented this atretclier for the St. John Ambo- 
Uoce ARsociatioD, has, as far as possible, maintained one 
type with the same dirouDsions, certain changes have had 
to be made to meet the various requirements to which 
n-fcrencf^ has just been made. The stietfhers of this pattern 
pnuvi|wUy employed may be classiiied as follows: — ^^^ 

a. Oi'dinary civil stretcher. ^^^| 

/>. Civil stretcher with telescopic handles. ^^^| 

c. Police stretcher, ^^* 

(a) The ordinary civil stretcher is constructed on the same 
prindple as the " Furley " military stretcher described above, 
but for <M!oiiomy and lightness the poles are generally made 
'(f >M;hrct4;(l deal, and to t'liHUre strength a thin piece of 
f^alvufiituxl iron is riveted oti the imit-r sidt; from end to end, 
Diiffh with thb wood. The canvas nt tliu head is raised 
aiiUtmatically by small iron standards which rest horizontally 
'in the traverse until the stretcher is opened, when tliey are 
raiMiHl into a perpendicular position. 

ill) The stretcher with telescopic handles is similar to the 

■Mb l«irt, with the exception that the handles telescope below the 

sluiftii. The<e handles, wliieh might otherwise prove 
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(|iifi(("r"ii"ly wcalt, are formed of two meces of woud, with a 
thill plate of galviiiiized iron placed between them and 



" Tlie Lowmoor " Jaetel. 



great advantage in tbeee Cb*p-¥ 
80 utten be used in carriages 



firmly screwed tugether. One 
strctchera, perhapB, is that they c« 
not specially built for tbem. 

(c) The poUce stretcher is exactly siuiilar to the "Furley 
military stretcher (p. 174), but hs it may be required for '"^[if*. 
violent drunkards aaii lunatics, the bed is made up of doubled 
canvas, sewn together diagonally, and it is also furnished 
"with strong leather straps very securely fastened to the 
ftaine. 

In all of these stretihers the traverses are provided with 
Tmg handles for the protection of the bearers' hands and also to 
allow the traverses to be partially broken* and thus obviate the 
necessity of tilting the stretcher when it has to be passed 
"throGgh an opening narrower than itself, which is always a 
]ia»irdous profeediug. 

The Weight of these stretchers averages about 28 lbs., 
those with telescopic handles being rather hea%'ier than the 
others. 

A light 'sanvaR cover on a jointed frame of galvanized iron 
«an be used with any of these stretchers, and is a valuable pro- 
tection from the weather; it can be folded up with the stretcher 
without adding much to the balk. 

When it is considered how many conditions of a stretcher 
this pattern satisfactorily fulfils, it must be regarded, perhaps, 
as the most complete stretcher that has ever been mada It 
<!aD be shortened, lengthened, or diminished iu breadth: it has 
no separate parts and it is light and portable. 

77ic " Lowmoor " jacket. 

Special attention has of late years been paid to ambu- TIip 
lauce material for use in mlnea One of the great difficulties '.' 'f'" 
which was foiTiierly opposed to the use ol ordmary stretchers ^"' 
■n some pits wns the narrowness of the sliefts in which only 
wnnll ci.ges could be used ; in order to meet this Mr, Furley 
invented the " Lowmoor " jacket. Bo called trom the colliery 
Wi which ft was first tried. The great advantage of this 
Jacket is that a patient hiay be ao securely fastened to any 
stretcher that he can. if necessary, be placed in a perptitdieular 
P<«itton, and the canvas and straps adapted to meet the 
Particular injuries from wliich be may be sufTering, and the 
^und part of the body made to bear the principal strain. Thus 
*Q the accompanying woodcut it will be seen that the weight 
Partly rests on the armpit» and is partly borne by a ehug used 
^«i a Ktivriip. 

This jacket is deserving of notice here, as it may he found 
'^•aeful when attachii'd to military stretchers, by enabling soldiers 
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or sailors to bo passed over the side of a ship into a boat or eUe 
vertd, aud it caa be adjusted and removed wHtliout lifting. 




-, So thiit ono jacket will brioy & number of men fftS 
Kittom of sliiift. 

f«i'. SlrftfttfT. 
This Btreti'her, Ii^r ils j>artiiiil.\r work, possesses mauy 
USefiU fpHturt-s. Madf nf wrmiirht sl..-l, it is of ^.-reat strength. 
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It vfc\^\is 30 lbs. It was invetitfd for use in itiiueB, and the 
abovo features were esnential in its construction. 

The Peck stretcher can be adapted to any cart, to any mine, 
however restricted. «"d to any pit cage carrying two boxes on 
a deck, t,*.. 5 feet 10 inches by 2 feet 2 inches. There is an 
adjustable head rest and removable cover, so that the patient 
lies in contact with the canvas only. 

The iilustrationB show how Uiia stretcher is used in the 
mines, and the method of ulinping it on n truck. 



General Unlet for the proper Cari-intjf of Stre(c!ier». 

In former editions of this work riileB for the proper carriaga 
of sick and wounded were fnlly detailed. For the most part 
they were written with reference to the Mark I. Field 
Stretcher, and to the untrained bearers obtained from lh« 
ranks in past times. With the improved organisation and 
material these classical rules do not apply with the same force, 
and it is to be regretted that they should appear as though, 
written for the modern foiins of conveyance in the many woi-ks, 
both Kuglish and foreign authors, by whom they are more or less 
qu<»teAi 

The main purposes to be kept in view in cairyiug stretchers ObjvoU 
are, firstly, that as little as possible of the impulse connected kapf in"" 
with the progression of the bearers shiill be communicated to |iiu,,.°of'[i„ 
the Btretoher which they are bearing ; and se.-^ondly, that the 
stretcher may be kept level and as near the ground as is 
consistent with free carriage aud the absence of risk of contact. 
If one of the conveyances be badly carried, it may be shaken in 
such a war by the movemeiita of the bearers as they step along 
that, if it be a stretcher upon which a patient is lying, he may bo 
rolled upon it from one side to the other alternately ; or, if it be m coiue- 
a daudy or hammock, he may be subjected to a lateral swing- qwaceaof 
ing movement, nearly as unpleasant and fatiguiug as the ™"b1>_^^* 
rolling just de8L'ril>ed. Again, the maohiue may have such a " 
motion communicated to it that the patient may be jerked 
upteards with every step, aud this motion may be in addition to 
the swinging or lateral rolling before named ; or the patient may 
be BO placet! that his head is Tower than his feet or his body may 
be unevenly supported, in either of which cases tJie iil results ol 
the B»ovement8 just described will be felt with more severity. 
The conveyance, again, mny be raised so high that the patieut 
upon it may be kept iTi constant apprehension of falling ofi, or, 
in case of one of the bearers accidently stumbling and allowing 
the conveyance to fall, he may receive such additional injuries 
as to lead to serious consequences. All these objectionable 
luovements and wrong positions, which would be irksome 
enough to men in sound health, entail serinue suffering and 
risks to men who are worn by illness, or who are labouring 
under fractures of bones or othersevere wounds. Fortunately, 
this suffering may be in a great degree prevented by a 
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Chap. VI. 



Carriage of 
p.itieiitu with 

wounds. 



Carriage of 

chronic 

wounds. 



systematic oliservauce of the rules hereafter mentioned, what- 
ever the circumstaneeH of the locaUty or whatever diflFer- 
ences there may be as to height or strength among the 
bearers. 

One of the first thines to impress upon bearers is that every 
movement of a man ^viio is just wounded must be made with 
considerate care and gentleness to prevent pain and aggravation 
of his injuries. Care when raising him from the ground where 
he has fallen, when placing liim upon the stretcher, wlien lifting 
the stretcher with the patient upon it, when halting and 
laying it down for the purpose of resting. In each of these 
cases care is as essentially necessary to obviate suffering and 
additional mischief as is a properly regulated Mop during the 
transport itself. 

Very particular care is required when the patient has had a 
bone recently shattered by gunshots The proper manner of 
accomplishing the delicate task of lifting ancl removing a man 
with such an injury, the various modes of protecting the broken 
limb during the transport are subjects in which all bearers of 
wounded require to be specially instructed. 

But it is not only in recent wounds that a disciplined system nf 
proceeding is necessjiry for bearers ; it is equally requisite, if n<»t 
nj(»rc so, fnr those which have passed the recent state. Great 
as the torture is of wounded men when they are earned badlv, 
shortly after their wounds have been received, the torture is 
greatly aggravated under the same circumstances after inflam- 
matory action has set in. Nature then increases her demands 
for rest and quiet, in order that the processes ot repair may go 
on, and by every means in her power makes the demand known. 
Interfei'C with her under these circumstances, and she 
rosents the interference not simply by the infliction of pain, but, 
if the iuterfei'ence be great, by pain that is past expres- 
noD, and, if sufficiently prolonged, by pain that is past endur- 
ance, for the sufferer will succumb under its overpoWLiing 
influence.* 

Ab stretchers alone are the authorised conveyances home hi/ 
men in the British service, the rules for the guidance of bearers 
during transport are given with a view mainly to the proper 
carriage of these conveyances. 

Sule 1. — The front and rear bearera must " break " tht» step 
by starting w^ith opposite feet. By this means the stretcher is 
kept level, and does not ** dip " from side to side. 

Itule 2. — The pace Hliould be 18 inches, and made with a 
Hteiidy but easy step, particularly avidding elevation oi the 
bodies by springing from the fore part of the feet. The foot 
idiould De firmly planted, and the knees nlightly bent. The 

** Surgeon- Major J. A.CUrk. M.S. loatructur, at the AMcnhot Training Sdiool. 

i| 24M)uadt loading a wounded man, and carrvinie him l.OOi) vnnis to the r^'.-ir. 

trial took place orer rou|:h and broken ground in tlie Loni? Vallev, and the 

M timo taun waa 13*7 minutei with one rhHn;>e of brarers. ^>nrti:eon-Mfii<ir 

i coDMdert thin a nry go< d performance. hi<t quite time enouiih for the uhole 

to be »hoi down working in the zone of eonet^ntrdicd i\'.v. 
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gait of the hawker who habitually carries a basket of crockery, 

or of a man canyiiig a bucket of water on his head, is the most 

Baited to the circumstanceH of a patient carried ou a stretcher ; 

with Buch u gait the trunks and arms of the bearere, and 

eequentfy that which they are carrying, are least lilted up 

moved. The peculiarity of this gait ia, that in it the hip 

flints are used as little as possible, the advance is made with 

the knees kept bent, and the step is shorter. The knees are 

never wholly straightened as in marching. The length 

of the pace should be iJi inches. This is the kind of gait 

ibich IS assumed by the native hearers in India when 

ty are carrying sick, and ia the moat effective for stretcher- 

rere too when trying to prevent undue movement of the 

)U.-her. 

The difference in ihe rise and fall of the upper part of the 
idy between the regidation pace of 30 inches and a pace of 




Effect of 
length of 

innrebing 



J iDobes is greater than might be suBpected, When two men 
holding a stretcher withntit a man upon it make together a 
paoe of 30 inches, measured from heel to heel, the dip of the 
atretcher is 3^ inches ; with a man upon it, the arms being 
then stretched to the full by the weight, the dip ia 4^ inches. 
When the pace is 20 inches, the dip, without a man upon the 
•tretcher, is only l^ inches; with a man. 2^, or about one half 
^'f the dip in the longer pace. Of course in marching at either 
•ce there is :in alternate rise and fall to the same extent. The 
■test of elevation and depression which has just been men- 
|oned ia irreBpective of jerking or any other movement, having 
teen carefully measured when the bearers were standing atill 
t each position. 

ftui« 3. — The slings accompany a stretcher to assist the 
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ing the weight, therefore these ehould 
fca^llii mill or alicrteDed by the buckle till the extremities 
«f tte loop* reach the wrists of the bearer standing at 

Mate ^ — The bearers should as far as possible be of a uniform 
height, bmld, and age. 

Sate 5. — As most groand over which bearers would have 
to ^ny wounded presente irregularities of surface it becomes 
■■ Buuitiuit roatter for bearers to practise the transport of 
wavtoed under these circnmetances, and so keep the surface of 
AfB Mrstciier level. The concerted action of the bearers is the 
ptw^e apon which this rule is based. 

Rile 6. — A sick or wounded person should, as a rule, be 
csfried with his face in the direction in which the bearers walk. 

Jiate 7. — If the bearers have to carry a sick or wounded 
iBAii np-hill. the patient is taken head first, and the reverse takes 
pl&ce goifig down hilt. 

Ruin 8.— With fractures of the lower extremity, aa a rule, 
the patient should be carried up hill feet first, and down hill 
bead first, ta order to prevent the weight of his body 
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I rrnM.ii.. 

I /fiiU SI, — No ftttt'iiipt should ever be made, except under the 

I iiumi (JiK'i'it cirnimstiinceB, to carry a helpless patient over a 

liJuli It'iii'fl or wall ; it isa proceeding accompanied byconsider- 

nIiIk ri»U. but when unavoidable is accomplished as shown in 

Kifrl.Vl. 

/titir lll,--Iri (TOHsiug a ditch or stream, the stretcher should 

(tM flfat Ini'l <i|>i>ti the ground near its odge. The two leading 
I |(««f<ira ili-f'-niiii into the ditch, and assisted by tJie two other 

btMriirM. iidvKUco the stretcher until the rear end refits on the 
I MKrUiiii »\i»v*<- The two other bearers descend, and all four 

mlm Ml* Ktri'tcher and earn' it to the oppodte side, and the 
L tnpB Mrt botng now made to rest upon the edge of gronnd 
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(hfl Tipper end of the broken bone down upon the 
iiid motionless portion of the limb below the seat of 
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while the rear pnrt is supported in the ditch; the two leading CKie.YL 

bearers jump out of the ditcli, and with the remaining bcai-ers 

carry the stretcher until the rear end rests upon the grouad. B^n. 

The two other bearers then leave the ditch and the convey- 
ance ia carried as under. 

In croesiag a narrnw ditch the bearers on either aide jump in 
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tig. LVU.-Crufring .1 ditch. 



id steady the stretcher so as to allow thii rear bearer to cross 
ithont ehaking the patient. 




Fig. LVUI.— Crowing » ditch. 



I 

^^f Rule 11.— Patientfl shonld never be carried any distance with 
I the stretcher supported upon Ihe shoulder, or a dandy supported 

on the bead. It is a moHt dangerous and hazardous position. 

There are certain times when the stretcher requires to be so 
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i^. nuBed, and then steps should be taken to be certain that the 
patient is securely fixed ; for this the slings may be used ; when 
loading a railway truck from the ground where there is not 
time to make a ramp, when carrying up a staircase, and under 
certain conditions over a wall. 

Rule 12. — Each of the four bearers to every stretcher must 
unden^tand his particular duty intelligently. The front and 
r€$ar bearers attend to the carrying of the stretcher, and the two 
remaining carry the havresack and water-bottle, carefully watch 
the patient, and assist and change with those responsible for 
carnage as occasion may require. 
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CLASS II.— CONVEYANCES WHEELED BY MEN/ 



General Observations. 

Conveyances wheeled by men form a class which have chap. VL 
seldom been used for the systematic removal of sick and — ^ 
mounded in war. The advantages of wheeled carriages 
moved by hand-labour for field service have been very 
differently estimated ; by some they have been condemned as 
&nciful and unpractical, while by others they have been 
ctrongly advocated as a serviceable and economical form of sick 
transport. These opinions have, however, been put forward 
without much experience of their qualities or suitability for use 
in campaigning. Vehicles of this kind have been used from 
iime to time under casual circumstances where other transport 
was not available, or where they foimed an ordinary method of 
carriage of the country, owing to local peculiaiities of groimd ; 
they have been even constructed and despatched for use in the 
£eld on a special service in which the British Army was Wheeled 
en^ged, viz., in 1860 ; but it was only during the Schleswig- "^tc^*" 
Holstein war of 1864, and the wars of Germany of 1866 2itrodBS?d.* 
4Uid 1870, that hand-wheel carriages, specially constructed 
for carrying wounded, were practically tested in active 
warfare. 

The principal objects aimed at by the construction of these OhjeeiM 
hand- wheel carriages are : — Scir us© 

First. — To increase the rapidity of the removal of the 
wounded to the rear. 

Second. — To meet the want of bearers by increasing their 
proportion to the wounded. 

Third. — To relieve the pack-animal transport as much as 
possible, when it forms part of the carriage of the wounded. 

The first object, rapidity of removal, is gained by the use of ^P"^ . 
wheels, generally high wheels, by means of which the convey- ^J^^^^^ed. 
ance can be caused, at the cost of slight expenditure of labour, 
to pass speedily over rough fields as well as over regular roads ; 
at the same time that the whole litter is made so Tight that if 
great obstructions are met with, such as interfere with the 
employment of the wheels, it can then be readily carried by a 
couple of bearers over them. 

The second object is also gained by the wheeled construe- ^® "*^ *^ 
tion of the litter. Experience has always shown, in cases of Jewrt. 



* The Temarkfl on some of the conTojances of this class have been preriouslj 
pvUkhed bjr the Author among the Arm^ Medici^ Seports, 
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Chap. VI, engagements attended with many wounded, that the number 

of bearers falls far short of the number required for the regular 

and rapid removal of the suflFerers. This deficiency is made 
the more manifest by the length of time occupied by the 
bearers in the removal of a single man on a stretcher, if the 
distance from the first to the second line of medical assistance 
be considerable. The fatigue of the bearers is also increajsed 
by the continuous nature of their work ; by repeated journeys 
for transporting the wounded between thie field and the col- 
lecting and dressing stations without intermission, since so long 
' as any woimded remain on the ground they cannot be allowed 
to rest from their duties. The plan of the wheeled stretcher is 
supposed to obviate to a great degree these sources of fatigue, 
by the weight being transmitted tlirough the wheels of the 
conveyance to the surface of the ground instead of through the 
medium of the bearers ; and, at the same time, by the circum- 
stance that the slight effort which is required to set it in motion 
on ordinary ground can be varied, either by the act of pushing 
or by that of drawing the machine. One attendant is sufficient 
for the transportation of a patient lying on a well-made wheeled 
litter if the gi'ound be favourable, and at the most, two. 
To act M . The tliird object is also important. The disadvantages 

substitutes for attending the collection of a large number of transport animals 
mue twna- ^^^^ ^^^ zone of active operations are sufficiently obvious, not 

only as regards their expense, but also on account of the 

imhygienic conditions which they tend to promote when they 

are placed among bodies of troops. If, therefore, a litter can 

be fashioned calculated to lessen the niecessity for employing a 

larger number of transpoi-t animals, and there be no important 

objections to it in other respects, an undoubted improvement 

will be effected in the system of ambulance transport. Two 

bearers with two wheeled stretchers are able to do the work of 

a mule and its conductor with a pair of litters, with more ease 

and safetv to the patients and with more speed. Neither 

wheeled litters nor conveyances borne by animals are suitable 

means for being brought among the ranks of fighting men 

while an action is going on ; imder such circumstances they 

can only be brought to convenient places in the neighbourhood, 

and from thence assist in the removal of the wounded. The 

two classes of conveyance are so far analogous. They can 

each also be employed in clearine: a field of action after the 

.fighting is over, and can each travel over farther distances than 

bearers could march with wounded men, due regard being 

given to efficiency and economy. The essential difference in 

■ quality between them is that the application of wheels to litters 

limits to a certain extent the kind of ground on which they can 

be employed, whereas the use of mule litters is not subjected 

• to sucli restrictions. Mules are capable of service in rugged 

and mountainous places Avliere no wheeled convejunces could 

he used. 



PtiHioaiur forme of Wlmd Stretcher/. 



Bbotios I. — Description of Paeticplar Forms of Wbe?;l 
Stretchers. 

Beforo deacribinK the particular liaiid-whtel Httfrs wliich Chap. 
have been used, it will be iuterestiiig to refur to some hisiorigal — 

examples of tliia claa« of eouvcyauoeH which have either beeu 
used or propoaed for iise at previoiiH periods. They will be 
referred to iii tho onler in which they have been sticceB- 
sively brought to notice. 

Bautzen W/ieelOari-owa (BivufUev). 

Baron Lariey mentions in his account of the Russian cam- Bsutron 
pttign," that after the battle of Bautzen, in Saxony, which was "ted- 
Ibught in the summer of 1813, two-thirds of the wounded were " **' 
tranepoi-ted to Dreadeu by tho inhabitants, at his suggestion and 
Hdvice, ID avery con veuieut kind of wheelbarrow which was in 
general use m that counti-y for cairying proviBioua and merchau- 
diae. Ever^- private pei'son had several ol these vehicles. All the 
road from Bautzon to Dresden, distant about 30 miles, had more 
lose inclination, so tliat the movement of these barrows mot 
dth no obstacle in the way. Baron Larrey relates that he had 
!en as many as 150 filing along the road, one at^er auother : 
id that, from observation of them, ho waa convinced no kind ot 
insport could be more favourable or more expeditious for tho 
luutry. It am informed that these barrows, M-hich are in 
sneral use in the south of Germany, arc usually so curved and 
iclined that a pei-son lying upon one of them wtiuld find his 
-fomtion vcrj- much more uasy tbau he would upon another 
of which the floor ia straight, audi aa the Knglisb wheel- 
barrow, which requires to be tilted up conmderably when 
I pW in motion. They are lower, and are also much longer than 

titese latter barrows, being readily able to sustain a person 
l^g at full length, with tho bead and ahouldem slightly raised. 
There is only one wheel, but this is broad, and from the general 
width and construction of the barrow, together with the aid of 
t*o short supports near the fore part of the conveyance, they 

kaie with difficulty overturned. It is, moreover, a light vehicle, 
|Ld is not fitted with aides above the sliufts, so that wounded 
br weak persona can be readily laid upon or removed from it, 
^ is frequcutly in use in this part of Gennany for the removal 
pf persons who have met with accidents in civil life. 



£rana' Hand-wheel Litter. 



During the period of the Crimean war, in Febmaiy, Btodb' huid- 
1855, a surgeon in practice in Loudon, Mr. G. Evana. ■'■'"l \ian. 
published an account of a hand-wheel litter which he had 
caiued to bo coustmcted as a subsidiaiy appliance, or addi- 
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* MfiooiTm de Cbirnroie UiliUire et Cuupunei du Bftno D. J. l*mj, fori*. 
1817, torn. ir. p. 168. *^ 

t Tho Autlior. 
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China Am/iiihiice Ban 



tion, to the ordinary means for the conveyance of wounded 
froMi a field of battlo. It -was deeigned bo ae to be capable of 
carrying either one or two wounded men, one being in & 
recHinbent, the other in a eittiug position, and could be wheeieci 
by lino or earned by two bearers, according to circumetanceB. 
A Uedioal Board in the same year rejected this conveyance an 
unfluitnble for field ser\-ice.* 

Oninaiice Ambalance liarrowt. 

In ( ktobtn-, 1856, two forme of ambulance barrowe, onebaiTow 
Imviiifc mly one wheel, the other being two-wheeled, were sent 
tiniij till' War Department for examination and report by a 
()i niLiiiittee of Militaiy Medical Officere. The special reasons for 
whiuli the conveyancea were condemned by the Committee are 
■ Iiot Htated in their proceedings, but the general principles of 
Jl at) (HU'li fouvoyances were diBapproved of by these officers, so 
thill tln'y were induced to ri'marfc that " no hand carriage with 
whurlw in ailapted to field service." 

China Ambulance linrt-awf. 

In Iheyi'tir It^BO a connidcrablc number of ambulance ban-ows 
willi two whet^lfi were despatched from this country to assist in 
tiiiitttiii^ iln- requirements of the British forces then a^embUiig in 
I liiiiu, Tln'Hi' eoiivevances hfvve biH'U siiicu jj- nerally spoken t-f as 
"Cliiliii burrows." \V!ieti, in i'yni!'niiioin.-i! ui' lliu disastrous aff.ur 
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.mngMl m a Commissnriat 
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whlrli iii'runvd at t)u' moutliof the Peilio river in the summer of 
\»tin. Il won iloiuvHiinoil to force a way to Pekiu, it was found 
llmt llitt natUVP of tho countrj-, and the means of trauBport 
tiillt inmlil 1"> iiblivined on the route from the place of landing 
|m |)i« riilii(>«« t)»i)ital, coiUd not be aecertamed with any 

Illiuroii n|' iifiiiiinty. The immense distance of tlie scene of 
loJllimi'ti IV-'Mi Kiigtfind precluded mauy arrangements being 



■ 'I'liO »rlaliiMl IIHvr ii»ul« artcr the iletigiu oF Ur. Gtmib » now in Ok Hiuvnin 



Macilerinol' It Wheeled Cari'ler. 
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kIc which might othei-sv-ise have been resoi-ted to. The state Cha?. VI. 
f the roads tlmt would have to be travelled over was unknown, . 

. it Beemed not impoHBible that alt tho ordinary tmnsport -b^^w. 

jtiinals of the country would be removed by the Chinese. It 

ps di'tennined, theiofore, to send means of sick-carriage 

kpted for nioetiug every kind of emt-rgency. Improved 

mbulanco carts, as well as litters and cacoli^ts, were provided 

incase horse or mule labour might prove to be available; in 

addition to the ordinary stretchers, doolies were sent on from 

India for native bearers; and the bari-ow which is now under 

consideration was also forwarded, under the idea tliat it might 

be advantageously employed, both for commisstiriat and sick 

transport purposes, with the aid of Chineeo laboiu'ere collected 




IBelftwer provinces. The extenmve and easy means of river 
riage which were found, however, to exist almost up to the 
'teof Pekin ob\-iated the naed of using these couveyancos, 
~., among other circumstancefi, prevented the opportunity 
nng afforded of t<-sting practically the utility of tne hand- 
urowB for ambniiiuce transport. The weight of these barrows 
^ B 234 lbs. 



Macdn'mot'^ WltecM Carrifr. 

I Hacderraot's wliueled canier was invented with a view of Mocdcmuit'a 
jlying wheels to a LusJiai dandy. Two large wheels were "^^.^f^^ 
red together by a strongly arched crank, to the top of whicli 
B attached a powerful clomp, into this the centre of the 
indy pole is-ns placed, and the dandy was svisponded between 
s wheels. One man pulled the conveyance in front by a rope, 
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Gmifinn Huwl-u-hcel IJtterg, 

^EiM, eecoud guided the pole froui behind. The total wetebt 
^^fc=0 lbs. On good roads in India they answered admirably, 
t:z>soliitely failed across country. In the trials which were 
~-^?ith these conveyances at Delhi in 1885, it was found 
'tTiey were not adapted to the carriage of iinconeciooe 
■■rmtB, 08 there was a great possibility of their amm getting 
cr».gled in the wheels, and though two men siifEced to move 
i^a.ndy on good roads, it required six to eight men to tafctf:* 
Ei^s onveyancGs a day's march across the country. On a mai 
*. Gurgoan to Azaardpore, out of six, two capsized, tbi 
^3 Vroken, and ono accompliahed the distance. They ■> 
[-» rotnmcd into store as valueless. 






Dr, Gaimn'* Spring Stretcher en W'/ieeln* 

Thin is the wheeled stretcher which gained the competitive 
r>-v~i.KO offurcd for the best example of this class on the occ8»ion of 
feV»«> Universivl Exposition at Paris in 1867, and is of historical 
ii»t*-n'St. 




U hti" uiidnrgoiio HPveral alterations in the details of i 
IVUiimtnu'tioii, atid other adaptations have been added to'* 



> ftlll *l)i>lvlii>r wu Ihua named at Pan*. "Brmetrd a rvaei «< i Irm*. 
"wfMMill i rtHUftt, ttiHMna modilt, dti Itr. Oattim, romfmtnt U mrpmtfem tt 
"NhMltvit^ unM oa MM iM rourt." "Wbrolfd and hand autleher. Sprkif 
"fkHihil<*r, nv" IwHvi'n, at Dr.QauTin, prfKrring auapension and ela>lifitj mtbuir 
''Uf Willi (ti «Wl<." Il «a> n1>n tpi,\ea of M Dr. Oanvui-i " BranntrJ-M A 
• r»*»*iy»," nt " ^rliiH ilM tell w bed," 



i 



Jiaroi, Muud;/''' Haml-whed Ltlter». 
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Mnctt tlio (late when it wan first ■ brongbl, before the C«ip-Vl,' 

nervation of the Comijiittee who adjudged to it the prize ^ — ■ 
Parifi, but the essontial features eiubudied in the cou- 
' trivance reimiin tlie sajne. The preceding illnstrationa, which 




nto copied from the second part of the veptirt of the proceedi;ig8 
of the international nieetingB of the eofiotiee for aid to woiiniied 
troopH, held iu Parifl in August, 18G7, serve to give a fair idea of 
I>r. Gauvin's etretcher in itslateet form, both on and off its wheels. 

I £an>n Miirxfi/ii S\n(jU-w!,eekd Stretcher. 

Somewhat siimlarto the foregoing in general foiin was a new Bn. Mumlj'i 
■wheeled Btretcber shewn at the same exliibition byBarouMiindy, one-wheclpd 
delegate from the Austrian Minister of War. It had the same "''''■''• 
(loiihlj - cnrved form and nenmesa to the ground, but 
differed in not being capable of being folded in two, and in 
only having a Ringle wheel. This wheel, which meaamed 
shout one foot in diameter, was broad, solid, and turned 
■with its axle. It was held in a central position beneath lucomimc- 
the stretcher by a triple-branched iron support. Two of the '"'"■ 
I trnnehes of this support were fixed to the side-poles, from which 
[ they curved downwards to form the axis of the wheel. The 
I third branch, also cur^'ed, came from a concave traverse below 
I iUie stretcher, and forking near tlie wheel formed a short arch 
I ■ over it The two ends of this arch were fixed to the ends of 
^e other two brandies wliere thcv formed the axle, and the 
vhale arch helped to koop the wlieel from rocking upon th^ 
xle or swaying from side to side when in motion. The bottom 
f the stretcher was foi-med of hempen webbing interlaced. To 
prevent the risk of a patient rolling off the stiettlier, a, rail was 
placed on each side at the middle part of the stretcher ; and 
in order that these rails might not interfere with tlie facility of 
placing a patient on the conveyance or taking one oft, they were 
I jointed in the middle and capable of being detached at one end, 
I HO that they conld be folded back out of the way whenever 
Decessary. Shoulder-straps were attached to the handles of the 
stretchers to assist tlie bearevs in carrying, or a single bearer 
in drawing it. 

Independently of the general objections arising from the use ObMirttiom 
_of low wheels, wnich apply to this as muirb as Vc the Tirccerting "^,'ijt'i™ 
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IhrOH ituwiii'* fland- wheel Liltert. 



pattern, ftiiother defect was observed in thia contrivance, owing-^^ 
to tiio preBouco uf only a Hiugle wlicel. On tiying to wheel ti r 

[lereoii upon it, it wns foutul vi-ry difficult to keep the stretcher ~ 
pvt'I, t!flp<«'ift1ly when thu weight wns not distnbuted upon it — =:; 
with t*xact oveiiiiftsa, Moreovtjr, the triple iron support which .^m 
WTUt vt?ry sutiKtantiid. inorenBetl the weight conaiderahly. The^^^ 
weight of the oouveyanoe complete appeared to be ahout fifty 
pouiida 

A BiiigU-whceK'd stretcher, constructed on nearly the earner 
nrinciplcn an the ahovw, was also exhilHted by a French ex— 
Iiibitur, Dr. Devillcre. The wheel in thia instance was expand«(T 
tiwtr its cirfiimfi'n.-in-e. si> ns to offer a still broader support oxm— 
Hie ground, luid to liimtnish the liability ti> tilting over to»- 
vither eido. 




*«':. Ila-i'Ut-yd Liner. 
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\oUny of the MesarR. Neusa, Govenmieiit can'iago hiiildera at Ohap. th \ 

terliii. These carriages worts constantly employed in the 

•vice of tilt? Pniesian wounded throughout the war; but 
ieir practical advantages were particularly noticed at the 
'^e ot the storming of the forte of Diippel, As thia was the 

ret occasion on which wheeled carriiigos. moved by hand 
Bibotir, were Bystematically employed during the active opora- 
"fona of warfare, a special interest is attached to them. 

Nenss's conveyance consiBts of a litter partly made of wood CunatruoUoa I 

Bid partly of canvas, sti-etched between two side-poles and ^' "f^" 
"jilaced upon springs; these springs being again made to rest j^gr. 
npou an iron axle connecting the two wheels upon which the 
weight of the whole machine, when in motion, is supported. The 
«ide-poleB are provided with handles at both ends. A single 
man, on grasping two of the handles at either end, can wheel 




B machine, either by pushing it from behind or by di'awing it 
rom the front ; or two men, one in front and one behind, can 
together piish and di'aw it, or can carry the litter, if required, 
vithout tne wheels being brought into contact with the gromid. Neuaa' 
Id order to combine lightness with solidity, the framework has ''""■ 
been made of hickory wood. The wheels are also constructed 
on a peculiar plan, with a view to obtain the same ends ; for 
each nave is of unusual length, and the spokes, twelve in number, 
radiating from it to the circumi'eience ai'e alternately inclined 
in opposite directions, so as to cross each other at very acute 
angles, and distribute support evenly from whatever side pressurt 
may bn principally exerted. 
"[ Means are provided by two props to support the litter firmly 
when at rest, and in the absence of an attendant. The weight 
i the litter is lOy lbs. 

Sorgeon-General Manley, V.C., has made certain alterations 
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Eddes. Bcrewcd iuto a wroueht-iron nave, and riveted to a 
7"-iroQ tire 1 inch in width. The nave is made to secure 
the wheel on tlie axletree ann. The Bprings are made from 
li by ^inch spring steel, and are eooh two leaves io thicknees. 
Cm toe top of each spring is a galvanised iron cmtch to receive 
the stretcher pole, with a hinged Hap and tnrn-etud to secure 
it when in motion. AVhen the wheeled stretcher is required to 
be Btationary, the hinged flap just mentioned is folded back, 
sad it then forms a atop for the wlieels by including one of the 
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Fig. LXV.— Thr ALUlarr «"li«Je<f Strelrhcr. 

aiokefl iu a notch on its end. At the bottom of each is a spring 
ip, witli a stud, split key, and chain, to secure it to the axle- 
tree. The legs are attached to the rear of the springs by a 
double joint, and are curved bo as to fold over the springs 
■when packed. They assist in keeping the stretchtT in a hori- 
zontal position when the support is stationary-. When not 
reijuirea for use they are lifted up, and each secured to the 
correspt'inding side-pole by a shackle and a book. The height 
of a stretcher, when placed on the support, is 2 feet 7i inches. 
The weight of the wheeled support, without the stretcher, is 
7< lbs. 13 oz.: with the stretcher upon it 100 lbs. 5 oz. The 
whole is made to take to pieces, and to pack up in a small 
space for stowage. A canvas cover or case is provided for it. 
Ah bearers must be trained in order to carry patients on hand 
stretchers properly, so they have to be instructed in quickly 
Ouptcking and putting tiigcthor the stretuher support, and in 



196 The Afhfvrtl Liiler. 

using it iu connectioa with tlie stretcher when a wonnded man 
is convoyed by tt, or ia to be tiunsferred from it to an ambaUoce 
wftgon. 

7^f A'hford Litter. 

The "Aahfurd" litttr, which was invented hy Mr, John 
Furley. consists of a stretcher with a pillow and renio\-able cover, 
renting, without any faetening, on four iron crutches, with an 
under carrisge of two wheels and cranked nxle, to allow the 
rear bearer to follow between the wheels, thus preserving the 
horisontal position of the patient. It has been adapted to the 
ragoUtioii stretcher, and also to the Xavy c<it, and is in use at 




Fig. LXVII.— TI.e AiLfotd LiUcr, n.U. vuut. 

very many home stations, and is largely used by the civil autho- 
ritiea of tho country and as well as in India and the colonies. 
Each »f tho four iron legs which snpport this carriage when 
rcBtinjtii' arranged to shut up closelyatid to form one handle with 
that of ihc stretcher in a most convenient manner. The frame 
of the cover in jointed, and can be folded inside the stretcher 
without adding materially to its bulk. 

Kvery hospital and main guard should be in poseesaion of 
these litters, and they are peculiarly v,-ell adapted to Indiaa 
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cantonmentB, where the roads are, as a rule, excellent. The Chap. VI. 

weights of this litter are as follows : — Stretcher 29 lbs., Htter — ^ 
130 lbs. Two bearere can easily lift the whole Avith a patient in 
it over small obstacles. 



SEcnoN XL— Concluding Observations on Hand- Wheel 

Litters. 

For any wheeled stretcher to bo accepted as a satisfactory Qualities 
article of field-hospital equipment, the litter part of the "3J[j^^°* 
conveyance must possess all the equalities of a good stretcher ; jTand-whecl 
it must be capable of being rapidly and securely mounted on litter. 
its wheeled support, and as rapidly dismounted when necessary; 
it should be so balanced on its wheels as to bo easily drawn or 
pushed by a single bearer ; the effect of jolting in passing over 
uneven ground must be provided against on the stretcher and 
wheels being combined; while strong enough to resist the 
ordinary shocks of field use. The wheeled stretcher complete 
must be light enough with a patient upon it to be carried by two 
bearers in case of ditches, or other impediments to progiess on 
wheels, being met with ; it should be capable of standing on 
its own support, in case the bearer has to temporarily 
leave his cnarge, as, for example, when a bearer with 
another wheeled litter requires assistance ; it should not 
be costly, so that a sufficient number may be readily provided ; 
it should be so contrived that none of the minor parts are 
likely to be lost or disan-angcd ; and the whole should be 
capable of being folded and secured together so as to constitute 
a suitable package for conveyance on board ship or in store 
wagons. It is unlikely, however, that this class of conveyance 
will ever form part of the equipment for field service again. 
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CLASS III— PACK ANIMAL AMBULANCE TBANS- 
I'ORT. 



CiiAF. TX Wu next come to the coiiveyauceB m which the trans- 

Th d^^* I"*^^ '^ accompli shed, not by means of men, but of 
of iiinbnTsneo quadiupeils . Theee conveyaiicee natiu'ally become at once 
iranFpori divided into two very distinct clnasee. In the first of these, 

cffiicwd by jjo^ only the removal, Imt also the Buetaining of the patients is 
_ ■ directly effected by the animak; in tie second, the patients are 

sustained in vehicles or otherwise, resting on tho ground, and 
the removal only is effected by tha animal. In the former, 
the conveyances wliieh carry the patient* are themselves 
carried by the animals; in the latter, the conveyances are not 
thus supported, but are di-awn by the animals, or if partly also 
sustained by them, an in the instance of two-wheeled vehicles, 
it is only comparatively in a small degree that the powere of 
the animals are taxed in this lespect. The first division, 
comprising coweyanceH home hy aniiiiah, constituting the third 
class of sick conveyances in genci'al, \fi\\ be now considered. 

The iiuadrupeds chiefly used in carrying conveyances for 
ambulance trauspoi-t are elephants, camels, mules, and horne8. 
The two latter are employed in all climates, elephants and 
camels being used almost exclusively in tropical and sub- 
tropical countries. The Indian elephant has alone been 
employed for transport purposes, the African variety is not 
apparently capable of being rendered available for such a 
purpose. The camel is used both in Asia- and in Africa, and is 
the only available means of transport in districts where wide 
sandy plains exist, or between comitries divided by extensive 
■ deserts. 

SaddUi. It is obvious that the conditions and circumstances of sick 

and wounded men render it necessary that some artificial 
support shall be iuteipoeed between them, and the sharp 
Ik projecting spines and shelving backs and sides of the animals 

^M just mentioned, so that tie patients maybe conveyed with corn- 

el parative ease and security. The supports or conveyances 

^M which have been devised for this pm'pose are of various kinds. 

^M and have certain leading varieties of fonii. The support may 

^M consist of a saddle or level pad, adapted to the shape of the 

H animal's back, acting, itself, as a seat ; or supportuig a litter 

^B placed above it ; or it may be a seat or litter suspended from a 

H pack saddle and held in position by the side of the animal, 

H being balanced by another similar conveyance on the opposite 

H side ; or it may be supported between extended poles or shafts, 

H while the ends of these shafts are caused to rest upon the backs 

^^ of two animals, one in fitrnit, and the other behind tlie convey- 
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Elephant Ambulanoe Transport. 
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Peculiarities in tho eiae, mode of progression, and habits Chap. Tt 
_.' tlie animals which aro employed in carrying eick and j — 
■rounded, lead to corresponding differences in tho forms and "' 

'* ijnalities of the seats and littere for the sick ■\vhicli are placed 
upon them. Indeed, the kinds and shapes of these contiivances 
have ufiually snch definite relations to the animals to which 
they have iioen adapted that, in considering them, it will be 
most convenient, (ii"8t to take a Heparato glance at the charac- 
teristics, so far as they coucerQ anibulance transport, of each of 
the animals which have been mentioned, and then to doacribo 
the particular equipment which is in ordinary use with them. 

The special circumstances under which the several animals 
employed for carrying sick and wounded, or the conveyances 
home by them, are particularly serviceable, will be remarked 
upon as each animal and its conveyance comes to be described. 
But it may be here noticed as a general rule that uo convey- Ambulaiici) 
ances borne by animals are capable of being employed during tn»n»p<>rt 
an action nearer to the fighting line than the places which have "^"do^ 
been fixed upon for collecting stations. Elephants and camels utand flre, 
will not stand firing near them, and the steadiest and most eicept when 
practised mules would be rendered too restive by tho noise of t^ned' 
the rifle fire, and guns close at hand, even if other circum- 
stances rendered their presence on such occasions admissible 
to allow wounded men to be laid upon the litters borne by them 
without the greatest difficulty and danger. But stationed at 
the collecting stations, this class of conveyance with good 
animals and a sufficiency of bearers, is capable of affording very 
efficient help by conveying ihe wounded from the field of 
action to the dressing station or post of eiu'gical assistance, 
which would bo a mile or so to tho rear. It is, however; 
only adapted for short distances. After a combat has ceased, 
■* the animals employed in bearing littere can not only be taken 
^cloae to the wounded who remain lying on an open field, 
[but often can bo led to situations which no wheeled carriage 
■eould approach, and in which even bearers would find it 
^'ffioult to move along with patients carried on Btretohers. 



Section I. — Elephaxt Ambulance Tri\nstobt. 

The elephant is a Tery efficient carrier for slight cases Klepbint 
tad for convalescents. They are used principally in India, ^"^bulaDM 
and have followed armies from the most ancient times, but 
being scarce and expensive they ai-e generally required 
.for pure transport pui-poses. The female is preferred to the 
binle, which is liable at times to be "musty" and dangerous. 
Tractable, intelhgeut, powerful and obedient, the elephant is 
fefe and reliable. The average load for an elephant is 
1,000 lbs., a first-class animal will carry up to 1,400 lbs. His 
paces are even and accurate, and when driven at his average 
[ftte, four or five miles an hoiu', the motion is comparatively 
£ght: it is, however, very considerable when the animal 
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200 Camel Ambulance Transport, 

visGK &0U1 his kueeB or goes dowD on them to discharge his 
load. 

Sick and wounded may be carried by the elephaiit on 
pads, howdahs, and charjmnahs. 

Path. Tliesu are large canvas bags stiiEfed wit}i hay or 
grawf, and neatly adapted and girthed to the back of tho 
elephant, and they are an invai'iable accompaniment of th« 
iiuiinal the other fonns of carriage being piaeed on the pad. 
On each side of the pad thurc is a rope fastened, and this is the 
oidy meaiis by which those riding can hold on. 

Howda}is are wooden coustructiona placed on a pad, and 
covered in by a roof. For the carriage of sick they arc safe, 
but l»eing limited in space are not often used. 

Chaijamaltn are double-seated benches, where the patients 
can sit back to back, and are kept in a safe position by resting 
their feet on a footboard, and being supported by a breast strap. 
This is the best form of carriage for sick purposes, and the load 
is evenly distributed over the animal's back. 

For loading sick or wounded on elephants, the mahout 
(attendant) should invariably make the animal kneel down, and 
both sides should be laden simultaneously) and when loaded tJie 
animal should be at once moved off, aud not kept standing. 

Jn health, the elephant is iilways swaying I'rom ride to side, 
the eye is bright aud keen, and the whit« patch on the trunk is 
clear and distinct. Elephants are very liable to sure backs, 
especially when on shoi-t and irregular rations, and during the 
rams. Their food is a chupatti (cakej made of 20 lbs. of 
wheaten flour and raolasses, and sugar cane, hay and gieen food. 
The mahout usually knows most about his elephant, and though 
it is prudent to overlook him, it is unwise to interfere. 

Elephants are occasionally turned to account for hospital 
purposes in India, such as taking out convalesceutSj to g^ve 
them the benefit of fresh air and change uf scene. 



Section II. — Camel Ambulance Transport. 

These ambulance transpoi-t animals hve in a zone of 
about 1,000 miles in width, extcuding from Morocco on tho 
west to China on the east. They are of two kinds, the single- 
humped camel or dromedary and the donble-humped camel or 
Jiactriau camel. Tho Bactiian camel is found principally in 
the uorthem part of the zone alluded to, exclusively from 
ancient Bactna, now Tm-kestan. to CJiina. The dromedary or 
Arabian camel is found idling the entire soutlieru side of tb« 
zone as far as Africa anil ludia. Tho Bactriau camel is the 
larger, more robust, and is more fitted tn canying hea\y bar- 
dens than is the dromedary, which is more delicate, and is 
swifter and better adapted for riding puqioses. 

Camels ai'e generally attached in considerable numbers a& 
beasts of burden to armies taking the €eld in the eastern 
couutries of the world. The remarkable ease aud security wtii 
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which they are able to travel over c3iy, Iiot, atony, and sandy ouf. VI. 
regions, owing to the peculiar coiistmctjcu of their padded -- — 
feet, enables them \o be serviceable in some countries where ""* * 
the hoofs of horses and amies would be quickly rendered brittle 
and destroyed. Other advantages derived from the peculiar 
nouformation and habits of these auimala are the ease with 
which heavy weights, ranging from 400 lbs. to 800 lbs., are 
carried by Uieiu. A stout camel is said to be able to carry a 
burden of 800 lbs. at the rate of three miles an hour, and some 
camels are stated to be equal to carrying 1,000 to 1,200 lbs. 
The camel, like the elephant, will refuse to proceed, if loaded 
beyond a weight proportionate to his strength. In India the 
average load of a camel is 400 lbs., and the rate of movement 
S^ milea an honr. With a rider only, the camel attains great 
speed, and is able to travel 12 miles an hour, or even faster on 
occasion. They have the power of abstaining from drinking 
for long periods together, and of satisfying their hunger by 
means of the wildest vegetation, so that tney cait travel througn 
countries destitute of verdure, or streams of water ; and lastly, 
their powers of endurance are very great, and enable t^era to 
keep up long marches for many days in succession without 
inconvenience. There are other qualities which make camels 
most valuable property to their owners, but which cannot 
be taken into account as regards their value for ambulance 
porpoeea The special objection, as regards the use of these 
animals, at least the ordinary class of tnem, for convej-ing sick 
and wounded is their peculiar mode of progression. The camel Gait gf the 
in walking, at each step raises the two legs on the same side of <»™=l- 
tbe body, not aheolntely at the same instant, but one so imme- 
<3iately after the other tJiat they appear to be both hfted up 
together, and the repetition of this action, first on one side and 
'Uien on the other, causes an alternate depression and elevation 
«3f the corresponding sides of its body. This up and down 
Xnovement of the two sides of the animal becomes the source of 
^sonsiderable fatigue to a rider, especially if he is not accus- 
tomed to the motion. It is not so much felt, however, when a 
;^et8on is carried in a well balanced conveyance confined to one 
^de of the animal as it is by a person sitting on the animal's 
%ack ; but still, it is usually felt sufficiently to be a source of 
■inconveiiience to an invalid. This awkwardness of gait and 
** rocking" movement does not, however, exist to an equal 
extent in all camels. 

A man could ride u good stludnee or riding camel 40 miles j^ 
■*Hh less fatigue than he could ride a baggage camel for five 
Bulea It is repoited that a man onagooa riding camel can 
OBtry in each hand a glass full of water without any being 
^•et, so little jolting is there in tbe animal's mode of move- 
UeDL The ease or awkwardness of camel conveyance entirely 
dq>enda on the kind of camel used. Sir Samuel Baker has 
Doted the existence of corresponding varieties iu the modes of 
movement of camels in Africa. *' There is tlie same difl'erence," 
k« writes, ■* between a good hygeen, or dromedary, and a 
(6107) P 



2ft! Larrey'f Etjypliau Cniiid-Litters. 

baggage camel, as there is between the thoroughbred and the 
cartnorse." — ("The Nile Tributariee of AbyBRiuiii," i;h. 5, p. 99.) 
Another disadrantage as regards the ueo of these animais 
for ambulance transport is the waste of carrying power when 
apphed to sick or wounded requiring to lie down ; for while tha 
cornel can carry aa much as two or tJiree ordinary mules when 
canning tetorcs. none of the camel ambulance convdyanbes 
hitherto constructed have enabled the auimal to carry more sick 
in a recumbent poaition tljan -wdnld be the burden of one Iblt^ 
mule. This, however, hardly applies to the case of patients who' 
areabfc tositnp. for some conveyancea are bo arranged that four 
patients can be carried sitting ; and even when carrying litters, 
the loss is in some measiire compensated by tho fact of the 
animal eating less than would he eaten by two ninles and by 
his thriving on coarser foods, as coarse, indeed, aa those eaten 
by the ass.' On tho whole, however, camels must be regarded 
as animals only to bo iieed for ambulance transport purposes in 
ooustries where horees or mules are not procurable, or not suit- 
able on acooimt of the peculiar features of the country, whether 
aa regards its soil or nature of its vegetation through which it 
is necessary for the sick to be transported, and where, moreover, 
draught carriages are not admissible. There is economy as regards 
lalxiur and cost, when the iwe of camel conveyances la compared 
with the employment of dandies and ambulance bearers ; but 
nearly all the advantages to tho patients, which excluaively 
appertaiu to this latter mode of carnage, and which have been 
fully described in a former part of this work, are unavoidably 
sacriliced whon carnages borne by camels are employed. 



Particular Forms of Camel Carriage. 

Larreyt Eijtfptian CatMl-Utterg. — In the winter of 1798-99, 
when the French troops in Egypt imder Ueneral Buouaparto 
were preparing for a campaign m Syria ; Larrey, the Hurgeon- 
in-Cbief, found himself obUged to oi'ganise an ambulance eatabr 
liahment, and to employ camels for effecting the transport, they 
being the only animals adapted to tho countiy and tt) the habits 
ol the natives. Speed of conveyance was an oseential requieite, 
in order that tlie wounded might be removed without any delay 
out of the risk of casual attacks by Arabs, as well as from the 
L-hances of suffering from h unger and thirst. Lairey experienced 
ioHunnoun table difficulties in bis efforts to obtain some form of 
ready-made carriage sufficiently light fur the animal to travel 
with speedily, and at tho same time easy enough for his patimts. 
At last he got a hundred jtarmiers constructed for the pm-pose. 
They had the general appearance of ordinary camel-trunka, but 
they were made tt) open jmd fasten in such a way that sick or 
wounded could be easily placed and securely carried in them. 
"When required for the carriage of a patient in a recumbent 
position, one end of the titter was let down and Bupp<ntod, 
<(rawbrid£e-faahion, at the requisite angle by two iron rack^ 
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■"neaeon each Bide, bo as to aflbrd the necessary length. Tliese Caip. TI. 

cojiveyant-es were sospendeci by flexible leathern bands, two _ 

on each mde, one belbre. the (itb(.T behind the uiumars hump. •'"J""™"*- 
By tliia avrangemeiit the auiinare movements in prog^'ession 
were not impeded, -whUe two wounded men could be easily 
placed in the panniers on its two sides by matdng the c-amel 
tneel dawn: for theii- reception, in accordance with the ordinary 

~ lubit of the animal when being loaded with baggage. 

' The following illustrations, which are selected from the 

aketohea in BarDii Lairey's Memoirs,* will serve to show the 

of convt'yance adopted by him on this occasion : — 




ting. ULYllL—lMmj'* Sgrptiui CuwI-litUr. The uudikI ■■ vltinK down, and 
tbt litter tliown on one aide is open, nadjr tor Uie reoqition of • padent. ^^^ 

Kmawahf, — The name "kujawah"t has been g^ven to 
I claw of conveyance from a tdud of hamper in which 
and storca are sometimes conveyed to India. The 
QJawah as here destiibecf is not used so much for the 
transport of sick and wounded at the present time as for 
tlie stores and eoTiipment of a force on the march, but 
dnring the last Alghan \\'ar they were resorted to in coiise- 
qnence of the sickness among the dooley-wallalis. They are 
of two kinds, corresponding with the litters and cacolets 
earned by mules, one kind being constnicted so that tJie patient 
may be earned in a recumbent, the other kind for patients in 
-'irnttiag posture. 



" " UADOires Ae Chit. Mil. 
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t Mr. Brett mentiotis that llip iiampof "kuj««Blii>" luia Wn giren tolbeie 
ncTKicM fruni a kiud of li>ui|i«r u»ed ib Afghuiiilan, in Klii<>h fruit i» Mm*. 
n conreycd lo lodis. 
(6107) p 2 
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ruction Kujawaha are coustructed of very eimple materiata. Tho 

I lujBwulu. kujawah iieed as a litter coiieists merely of a fianio of wood, 
roiigbly but sectuely put together,- with the sidee and bottom 
Ellcd up by etout cord mterlaced or by Btroiig canvas. Some 
iron ringH are fixed into the fraiuework for holding the ropes by 
which the conveyances are secured to the animal. Each recum- 
bent kujnwah is furnished with loug le^ not prolonged from 
the ends, as they would then iiiterfei-e with the shouldera and 
thighs of tlie animal in walking, but from about the middle 
third of the litter. These legs arg an important part of this 
form of kujawah, for thc-y serve to elevate it, when the litter 
wiUi a jmiient pl.iced in it is sUinding on the ground, to a 
mlBoieni. height to be secured to tlie oamel after the ' ' 




patieat« arc em- 
.■t of the convey-' 
of tbe Animal, a 
1 in u mule Utter. 
'a head is uever 
■ABK a» ■■dl kMent-d, when the 
.-*,. ««• 'grisftDK- In kneeling 
^ ji^-e {Ui<l aftenfards on 
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[ Bengal Medical Serriee, Surgeon to the Governor-Genoral's Chap. VI; 

bodyguard, iu the year 1839, contrived and had couBtrueted 

I •ome Kujawahs, whiLih he called " eamei-doolkg," for the carriage 
' eif the sick aoldiere on tlie line of march. Mr. Brett states 

fliat they proved most eatisfactory conveyances, and that 
. •*the experiment succeeded in every way as the most com- 

fbrtable and safe mode of invalid travelling I have heard or 

read of." " 

The following is a short descriptiou of their construction :— Comtruetion 

The main portion of each litter consisted of a very light °^ ^"a^m-. 
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IiXXH. — Brott'a Cninol-dooley attocLod to u eauicl by its gtmps, Mid still 
further securod by & strong ropo pite»ed thiDugb iron rings, uid cnmed orer 
the Muldle. Tha curtains irhich hang from the root of the liti«r are not Bbown 
in the drawing, (a, a, straps ) b, h, rape ; r, e, iron rings.) 



wooden framework, aduptod by its shnpo to the flanks of the 
animal, and strengthened by iron bauds iu the direction of the 
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• 

on a strong iron frame, padded, weight 112 lbs. The Ciup. TJ. 

Jatient is secured in the seat by means of leather straps ; "j— 
e can only travel in a sitting posture. The pack saddles ^U|S^ 
of the caoolet are of a universal pattern, but not so the 
backs of the camels upon which they are placed ; in fact the 
shape of a camel varies much, — more so than with any other beast 
of burden ; and to have the ambulance transport efficient much 
time should be spent in fitting the pack saddles to which the 
cacolets are attached. This should be done at the time of 
issue. One great advantage of the caoolet fitting is, that the 
camel having them on is at the same time available for carrying 
a load — ^watery tents, &c. 

"The present camel litters are unserviceable as a means of Comel UUors. 
transport for the sick and wounded. They are attached on 
either side of a pack saddle of the same pattern as that used 
for a cacolet, but they stand too far out from the animal's side, 
and the majority oi camels, some more than others, give a 
swaying or pitching motion to the litters, so as to have the 
same sickening effect as caused by a ship rolling at sea. It is 
such as to disturb a fracture or oring on heemon'hage from a 
wounded lung. 

^Camels, especially when alarmed, are likely to crowd 
together, and when weakly constituted contrivances are pro- 
jecting from their sides, they get knocked together, broken or 
entangled, and so the patients may come to grief. Moreover, 
in these litters persons on foot cannot afford assistance (owing 
to the height of the beast), such as might be done in the case 
oiF mule fitters were an attendant walking alongside. The 
motion, while the animal is getting up or kneeling down is 
very tr^ring to a helpless patient. This is more felt, owin^ to 
the position of the occupant in a litter than in a cacolet. The 
framework is too flimsy, and the bed of the fitter too broad ; 
this gives a feefiog of insecurity, and alarms the patient. The 
hood is too near the face of the individual earned to allow a 
free cunrent of air. 

** The means of securing the joints with iron pins, which are 
frequently lost, is imperfect. These pins are attached by cord 
which gets cut by the hinges." 



Italian Camel Saddle. 

In Africa, the Italians use the camels for ambulance lulian camel 
transport purposes, and an*ange that each animal shall carry eaddlei. 
three sfig^tly wounded or sick persons. 

The carriage consists of two ordinary cacolets hung on to .... 

a ^ack saddle. At the pai*t between and over the spine of the 
animal is arranged a saddle upon which a man can sit sup- 
porting his feet by stimipR. In fnmt, and behuid this saddle, 
two paws of arms branch upwards and outwards for a distance 
of 4 teet. . Each of these anns is jointed fur the convenience of 
carnage. To the upper ends is attached a small ''top,'' of 



canvas, bracing tJiem, aud drooping all round is BofBcient? i 
loose canvas curtain to cover the three men carried. This 
canvas curtain is divided down the centre for convenience in 
openiug and closing The men are supported in the cacolcta 
by straps in the usual manner, and additional security is 




£ig. LXXin.—lmliaa Cumd Saddle. 



arranged for the man occupying the saddle by similar BtmpB 
arranged round the canvas supports. 

To load this saddle, the patient to occupy the centre takes 
up hia poaitioH fiiat, aud the cacolots are loaded aubsequently 
and together. 

Motle^'t Crateg, 

These are an uigenious invention of Colonel Moslej, 
"of the Bengal Staff Corps, aud are adapted for the caniuge 
of sick and wounded niisu, as well as to other foncs of army 
transport. Tliere is jio doulit, ae will have Ijeen noticed 
from what has been alluded to previously, that there remains 
Tory much to be desired to improve camel sick transport from 
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^ point of view of comfort to the enft'erer, and of eaeo to the Chap, yl; 
■■dfcmel, Moflloy's crates are a dietint* ndvance in this diveotion. ^~^ 

m 'I For sick transport purposos there aru throe forma of p^jjjj^ * 
|tf^te :— 

LyinK-tlown crate. 
Sittiiig-tip tTate. 
Sittiiig-iip crate for duiIoh. 

J.ying-dorcn Cratet. — Those coiislet of two crates 5 feet 8 
(inches long, 1 foot 10 inchcH wide, made of wood, both crates 




I Jig. LXXIT. — Camol onto foddlo for tvo men to lie down at full len|^, e 
to lie at full Ictijjtli, while the oilier lits up. 

Being connected in front and behind by a. rigid wooden bar («« 
Fig. LXXIV). These are placed tipon two angular supports 

the ribs oi the 
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led to a pad wWch rests on the angle 



SIS 



Lyiutj'dQWH Crate*. 



Oku. TT, 



camel on each side, leaving the spine free. The distance 
between the crates ia 8 inches, but it neceesitates the patients 
being carried rather higher than hi the ordinary kajawaili. For 
carrying two men in a lying down posture, but very cramped 
lip, the tranaport department in the Punjab, and at Quetta, had 
a loose crate, 4 feet 6 inches in length and 5 feet 9 inches in 
breadth, acrotw the camel, weighing about 105 Ibn. : this, again, 
rode on the loose native country camel pad, the average weight 
of which is 89 lbs., making a total weight of 194 lbs. Owing to 
the native pad saddle being without girths — loose on the 
camel's back — and the transport crate being placed loose on 
this pad, there was always great risk of the whole crate 
capsizing; to obviate this danger in some measure the crate 
was made to ride as low as possible on the camel's sides, thus 
causing exceHsivc breadth across the animal, amounting, in 
some cases, to as much as 5 feet 9 inches or G feet. Mosley's 
crates for carrying two men lying down, or one lying and tlie 
other sitting, has an extreme weight — including pads, girths, 
neck strap, and breeching — of 130 lbs., as against the similar 
transport crate and native pad, which weighs 194 lbs., or « 
saving of 64 lbs. These crates carry their own pads, or 
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Pig. LSICV. — PerspwIiTB ricw of okioel onto for paticnU lying down. 



eaddlf. firmly sewn on to them, and buiug fnrtbi'r occnred 
by two very powiriVil girths, they ailniit of being earned 
high on the animal's back, without there being any chanoe 



Moalei/'t Silthi{i-iij7 Camel Crates. 



213 



cf capsizing. About 6 inches only separate the crates in Cn*r. ^ 
which the ineu he, instead of the whole width of the — p 
camel's back, as is tho case in the transport camel crate or ~°fl^^ ' 
kujawah. In fact, notwithstanding that Mosloy's orates give 
I those conveyed more space, the lateral breadth across the camel 
is ve^ mncn reduced. 

Mosley'a Silting-up Camel Crate. — This crate, constructed to 
carry two or four men in a sitting posturo, and including all tbe 
acceesories of saddle and foot-rests, weighs 88 lbs. 




The "Moslcj' " sittiug-up cumel crnti'. 

It consists of two arched supports {see Fig. LXXVII), 
one in front and one behind,'and to both of which are attached the 
saddle pads — these resting as in the former case on the angles 
of the ribs on both sides, leaving the spine free. At the points 
where the supports meet one another over the animal's back 
there lies a straight wooden support parallel witli tho camel's 
Bpine. From this, at each end, two branches of the crate fall 
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Ckat. TI. (fatwards to one- placed ou c-ac-h mde aud attachad to ibe fteat 




<if tlio crate, which is also firmly fixed to the saddle, and form 
tlic HidcH. From the seat on each side foot-iests are provided. 

MonUy Mule Crate, — A sketch of which is shown has an 
averagi! itftiffht of 39 lbs., and Colonel Mosley states, "That 
itvimK to tlio cratu saddles never swinging, shifting^, or being 
out of pliice, a good av:;nige mule can canr, 'withoat getting 
soro-baciced or hroakitig down, a load fully doable the present 
regulation wtsight for hucIi an animal, and doing an average 
inarcli (nay) 15 niilos evury day." 

In girthing thcau crato st^ldlcs care must be taken that it is 
done corrc^ctly. Tlie girths should be crossed X by fastenine 
vadi girth on tiio front tongue on the one side, and ou the back 
tongue cm tht^ other. It is oest, after placing the saddle on the 
camvl, to girtli the animal na lightly as convenient by a man 
Htanding on tlio gnmnd — after which the man shoold stand with 
one foot on each sent of the saddle nnd over the cameL 
J)y this int-auH his weight will cause the saddle to settle well 
into itH place, and iri>m tliiu pouitiou ho can girth the animal 
securfly, but civrv must bo tukeu not to girth too tightly. It is 
well heri', as in ull cases connected M-ith camel sick tranqmrt, to 
tie the animal's iore-leg in the usual way. One neck girth is 
then tti be i)a8»ed round Uic camel's neck, close to its body, tutd 
drawn tight by a leather thong passed through the iron eye 
at the top of the front arch of tha saddle. The breech' is 
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iBttached to the two hooks, at the Viack of the saddle, passing Chip. TI. 
["•nnderthe tail. 

Mtile cratee are placed on the aiiimalRiii a similar niaDner, but 
iDQst ba girthed from the ground by a mau standing. 

There are four small holes in the ai-ras of thu mulfi crate 
intended to receive foiu: iron pins, a few inches long. On these 
are carried the piece* of a tent pole, with a tent thrown over 
tkem, boxes being i>laccd underneath all. By this means a 
good mule could cairy tho ueeesBarieB for a dressing station. 
At the top of tho front arch is a hook for carrying the rein, 
and this used when halting, or at the end of tho march, 
will effectually prevent the animal attempting to he down 
to roil. 

Under both camel and mule crate saddles are four anna to 
draw out when required for the foot-reet straps. 

Colonel Mosley writes in reference to the many advantages Advanisge* 
of his invention as follnwa: — "Every animal fm-niahed with the pi"'""' by 
transport service pack saddle in addition to the actual weight '"''"'"' 
of the load, ia distressed by uuuecessary leverage on its sides, 
amounting in some cases to the equivalent of doubling tlie 
wraght of tlie load. This js no exaggeration. For example, 
suppose a transport pack saddle placed on a horizontal oar 
with two boxes of considerable size, weighing 80 lbs. each, 
suspended, as they would be, on the two books on either side 
L of the saddle by their upper and inner edges, the lower inner 
I edges would tend to meet one another. Tlien the number of 
P pounds pressure on the centre of their inner sides required to 
separate the boxes to a distance sufficient to admit the body of 
the pack animal, will represent tlie ainount of needless pressure 
that would be on its sides when standing still, and which 
would be greatly increased by the slight swing and jerk of the 
load when in motion over good roads, and be still further in> 
creased over bad gromid. In my crates not an ouncs of side 
pressure has the am'mal to bear. 

^" This fact, combined with the steadiness and uon-shiftmg 
of the load on the crate saddle, enables animals with my 
saddle to curry loads without getting galled and breaking 
down under continuous mafching witu loads of double the 
regulation weight. 

"I beUeve I am right in supposing that in Sxbg tho 
teKalation weight that should be carried by an animal, the 
effect of side leverage presHiire "which, up to the present time, 
practically exists, was not considered, and that it has not yet 
been otHcially estimated what are the powei-s of an average 
,]nule, for example, supposing it to be possible to altogether 
'ieve him of side pressure and bad loading, as I have 



There is no doubt that this side leverage pressure has not 
been given tho important attention it really deserves — and it 
appears to bo a matter well iporthy of the attention of those 
responsible for the tranapoH of the Army. 
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Indian Pack Saddle. 



preHun. 



Omtx. Tt. The two fiffurefl here depicted Hhow diagr^nmaticaUj the 

~ — meaning of side leverage preBSure. In the Fig. a is a load 

niaiu™*"^ carried on a crate, and it will be noti'^ed that the pointa on the 

animal'B back on which the weight conHtantly rests is the angle 

of the ribs, which is the most convenient for the mule, and 

The import- allows of free breathing ; in Fig. b is shown the present method 

umonower* of loading animals. With each inspiration the over-girthed 

ll^^t ol aoinial has to debit his respiratory powers with exactly that 




Kig.». 
Iltiutration* of lide-lerenge prmurv. 
FJE. LXXriII.— InduD Puk Saddle. 

amount of pressure that will raiae the load sufficiently to allow 
liim to expiuid hia lunge. 1* have constantly eeen mules fail 
fn^ni this roasLin nlone. The Shan tribes in Upper Burma do 
not girth their ponioa, but varrj- their trade produce in long 
baskets hitched over the ponies' backs wth breast and 
bitHH'hing slrape to keep lln.ni in place when going ova' the 
niimntniii ivisi^co, uiul iiuisidtTing the size of the animals and 
the weigikt they can-y ; the work they dts and the distance they 
will travel over tlii.' roughest country without being "aick or 
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•iorry,** is far greater, proportionately, than our transport Chap, 

gfcnJTnalB can accomplish. Their huge saddles alone, wnich 

jprevent the healthy iunction of a large portion of the skin area 
of their bodies, fill onr transport sick lines with sore backs, 
3nd the other ills transport animals are subject to. 

The value of the transport camel crates invented by Colonel Ezperimetits 
Modey has been shown to be considerable. At the Camp of •* l>elhi. 
ExerciBe .at Delhi the Editor was enti-usted by the Principal 
Medical Officer with the duty of experimenting with, and 
thoroudbly testing, these crates for the purposes of sick trans- 
port. The conclusions arrived at were : — . 

1. That the camel crates, both the Iving-down and sitting- 

tip varieties, were a distinct and considerable improve- 
ment on the knjawahs. 

2. That there was no improvement in the pitching that the 

wounded man is liable to, when the animal rises from 
his knees, but that the crate being more securely 
fieustened, there was less risk of the man being thrown 
out, than exists in the ordinary kujawah. 

3. That comfort in this or any form of camel-carriage 

depends very much on the paces of the animal. 
. *4. That the " sitting-up " crates were excellent, and most 
serviceable. 

5. That the mule and pony crates failed only from the fact 

that the animals supplied by the transport department 
were not sufficiently large to carry the weight of two 
meuMrith their rifles. 

6. That the crate would be of great value, for the trans- 

port of field hospital tents and medical stores. 

These crates are worthy of attention, and should sufficient 
encouragement be given, there is little doubt that they could be 
vastly improved. The single advantage of the lessened pres- 
sure should alone be sufficient to make them the official pattern 
for aU future transport pui'poses. 



Turkemtan Saddle. 

"A very ingenious model of transporting two men lying on Turkestan 
Btretdiers on a camel was exhibited at theBi-ussels Exhibition ^'^l^* 
hv the Russian Governor and Commandant of ti*oops in 
Tiirkestan. 

•* A framework consisting of two frames pivoted together 
at the top, so that they can open out to whatever width the 
aiiiiDal*8 size may require, supports at the lower end of each 
fiiune a horizontal rest for a stretcher. Those rests are grix)ved, 
and the stretchers easily inserted. 

'^The cloaks of the two patients are rolled and fixed round 
the earners hump by two light side poles connected by lashings 
m front and rear. When the frame is placed on the camel it 

(6107) Q 



iW Mule and Fony Ambulance 'Iramport. 

bears against these side poles, and the cloaks .serve as a jtad. 
The frame is eecured beneath the belly hy two laalungs pasBing 
from one stretcher i-eat to the other. 

" A ridge-pole resting on the top of the fiwmewoA st^poiia 




FiR. LXXIX.— Tlis TuTkMtifi Saddre.- 

fv (.'aiivas covering, wliich, falling over the outsicle of the stretcher 
rt-HtB, Hcrves the purpose of a shelter tent for , ^e m^ lying 
lielow. 

" The framework is lashed on the camel wjule he is 'kneeling. 
)>ut the patients on their stretchers are not placed in the reats 
till tile caniul is on his legs, and they thus escape the swaying 
nuitiou produced ui other patterns when the camel rises. 
— Bmssuls Report, 1«76, p. 13. 
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Mule* rffiiinleil as hennU o/ burden /or ambulanet purpoaet. 
— MulcH, if projHT nniniHls ho selected, are to be preferred for 
anibiiliinct' pinposea to horses or pomee,eapeciaUyin mountainous 
tliKtrittn. Hiid "Vl'I" niads wliich are strewed with loose stones. 
Tlif inulf which is hi^st fitted for carrying biu^ens is the produce 
of tht' male usn and the mare, and chiefly resembles the male 
piivcnt ill form. The mule resulting Irom the uitercoiuve of the 
stiiHion iiiul .>iht> »si4 is a smaller, less hardy, and in all respects 
less useful tuiiinal. The t^ountries in Europe in which mules are 
i-hii'tir found arc Spain. Portugal, and Italy. The Spanish molGo 
aro iiro(Uu'<.-d by ii hrced of neses of particularlv fine shape ana 
liir^o Kizo. MuK's art' also coniniuu iu the East, and in the 
sonihcrn parts of .Vniirica, but those which have been reared iu 
the colder cliniati.'s are found to be more St for labour than those 
wjiii-h have boen n.'m-wl in hot cliiuates. 

Mutes walk well, and no onimaK when canying heavy 
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8, 80 tiaaily pick their way, or are wu Mire-footeJ on bad Csat.TI. 
roads, or (;an move aloug narrow paths and over restricted T. — 
Bpacee with such safety. They are. indeed, iudepeodent of ifych'^atr 
roadu altogether. On good roads their pace is more uniform tbem 
than that of the horse, and they are less liable to be stai-tled piefer^bU. 
whatever casualty may occur, — qualities of special importance 
where woumled or feeble patients are concerned. They, more- 
over, have advantages over horses of a general nature in 
reference to the circumstances of campaigning, for they are leas 
subject to diseases, thrive better on rougher mre, live and work 
twice as long, and are constitutionally more hardy and enduring 
of prolonged fatigue. 

Mr, Bailey, of the Commissariat Department, who organised 
and conducted the duties of tlio transpoi't cetablishmenU for 
the expeditionaiy force in China in 1860, testified iu his report 
at the close of the campaign to the serviceable qualities of 
miUee as transport animals, " Of all the animals used for trans- 
port purposes during the campaign, the mules sent from India 
were the best, and performed their work in the most satisfactory 
manner , they were hardy, and seldom afflicted with illness or 
other ailment."" And General Sir Hope Gnuit confirmed tluR 
report, stating that they were •' undoubtedly the best." 

In the fi'ontier ware in India mules have been largely used 
for transpoi't purposes, especially in the uorth-west. and also iu 
Upper Burma. In the last country they sufl'ered with the 
horses severely from " suiTa and kumri," a disease which affects 
animals in malarious districts. It was noted to occur at the 
same time that beri-beri affected the natives, the inference being 
that where the one is reported it is necessary to be on guard for 
the other.t 

In jSouth Africa donkeys, mules, and cattle are destroyed 
by the toetze fly. Dr, GeoflTrey, I.M,S., recommends a 
hypodermic injection at the seat of the sting composed of — 



R l^iq. Ammou. Fort. 
Liq. Morph. Hyd. 
Aq. ad . . 



(b'urse, p. 7?) 



The mule is deficient in epeed, that is, it cannot gallop well. Want of 
it this is no defect ae regards the carriage of sick anu wounded, ^'^""' 
[bose circumstances demand a regular, steady, and even walk q( mlilei. 
l the part of the animal carrying them. A niore rapid pace, 
ially an uneven one, would be attended with intolerable 

i^g. Another objection frequently urged against the mule is 
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"i". — ► '_::• "lir— . :• ^»-'»-»^r. wh»- II :r -rxLste. seems 
"." . . r .'"t." ' .•r:Cr*t '.a ""lit- '"^rr-f^iiniT- or to bad 

ii'.'ZLiii. 1 "v.-il-i.r— i an«l properly 

1 - •^•. • ^- •i-*e!iiP»-r*-: la-I as earilv 

"•.-■:-- :::."-: :: -Ti-iii - -i^rvT.:.-. In Spain. 

,^- *• .-• - -i:.: ■■ ■••• inmr iii'i fce--pinir these 

: - * - • .* ^n'.irr u? "He b»rst hi^rses in 

«•- - • : •'•. <■.-.•■- .;:;• rh^r cml f tnnsport can 

'"■ A. •- :%.- : r.:.. ~r^I:^p••r•. In the mouutains 

* " ' '"-^ -5s :r::^* •-■. "'' r:^::s'iiar "v-ir. a«:» ikther means 

u- ^-r.">«. ~r :>> :• r ':arrvin:r awav the 

•^-•o : -I. ^: :: ^ me •■( the moiiutain 

•._— ; i: ^ .1' - "T ^- d riie rAotst valuable 

'•_-.. T.'. rr^nifu in rhe long* narrow 

-. ^ > ' • >r k»;- i^' 1. lion;:: ^iix-h no wheeled 

. ■>!% L-: ■ ":.r v^reuii when the depth and 

-^ . . - .-r*i : mpriuricable tor carts and 

^ ^ r-.^»- r -r •■— t <.' -tfi'.'ient. and at the 

-v., * r ^ !:: \-'.nz tiie woundt I as the 

■ ^ :-.-. :::'Tr» ." iron Tuules tor transporting 

<. V ..%.-...: v." "U'lr I:st;i;:t expeditions in 

^ .-. , :*.-.■. ::r ..iri'rst priises to their valuable 

^ - >». .-.-..• '.!.: :!• '?e .:on;i?tantIy borne in 

>. ■ : - :. - ■>•.! lusw'.r :or suoh service ; the 

r. •> .- :TTrr>5. with a couple of men 

.^ . . - /T. :•. "::'.■ yiick-'«a I Mle and its acces- 

^ >«v •* > - -^ : -*'-. i-i >r;ia:i::?i in the animal that 

,> :>x«i I* r >-i".k-t:-un#port in the 

^ , - - • v^ .:: : :^ "cusr itiiim:ils. well tmined, 

. ' ..-- :• i:..i::'i whit.h is made on their 

^. . N ::.. w- rk ui which thev are em- 

'.. .. .h:i jiirrv varies ver\- much in 
.j^ . . ::.!*. .^uc :uiiiviJuals,. according to 

>^.w >^ . ; T'.icr a^, is said to be able 

>..:■.::• .:siy with a weight of from 

^ . ^ . .; :>'\i'.iv: but oulv the best, full- 

.. . ^ .^.> iii .io.-.r»jplish this task. Mr. 

. >^ - - o-"i " S. iirir Aint-ricau mules, that it 

^ .,. t. ..>! :;i .i rrvp to carry a load of 

^ . . > : ^v^ Vut that in a mountainous 

. ■ .. , > .•..^ tXiir LV'*^ U^/ TheRegula- 

• ■ .;-:sii rrx'rsport mule is 1(?U lbs, 

% .. 1 ^'.-.chs »^i lbs. Colonel Furse 

X .. ^i*.!:uiry Uransport writes: "The 

..t ^ ^^iicntllv over-rated. . • . A 
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Weiffhts borne bjf Mules. ^331 

good solid compact mule will carry 30 per ceut. of its own Chjlp.VL 
weight.'* With regard to the animars weight Harvey Kley .T^ 
considers that a mule 14|1iands, to be in good working con- ^^i^^iii 
dition, should not weigh over 950 lbs., t.«., its total load should Uon to weight 
jiot be more than 285 lbs., but as will be 8h(»wn later on, we it cm cany, 
expect eflSciency in this class of transport when the mules have 
to carry nearly double that load, which is impossibleji^unless they 
are very specially selected, saddled, and loaded It has been stat^ 
that 150 Ids. was found to form an average load for a mule in 
Abyssinia, although the mules imported for service with the 
batteries of 7-pounder mountain guns earned loads of 250 lbs. 
and upwards. The weight of the load carried by the field- 
pannier mule in the British service, when regiments take the 
field, is 190 lbs., but this is independent of the weight of the 
pack-saddle and harness. 

The tendency of transport officials is to retain the better 
mules for army purposes, and the poorer ones for the ambulance 
purposes. As a consequence a hrst-class mule will be found 
carrying ammunition, and a third-class animal will be " told off ** 
for the hospital ; and this is not done with any intention, but as 
a consequence of a want of knowledge of the class of animal 
that will accomplish the work of the sick transport. There is 
no other form of transport that is so heavy and irksome. 
Analysing the weight placed upon a sick transport mule of the Analysb of a 
average size we find the following :— "^SlkiS. 

lbs. 

Saddle and bridles 62 

Cacolets 56 lb. (or litters 106 lb.) 56 

Two men with field kit and rifles (at the very 
lowest) .. \. -. 300 

418 

When wet 20 per cent, all round may be freely added. 

It is generally laid down that the weight to be carried 
by horses and mules is 200 lbs., pack saddle included, 
end where forage is scarce or of an inferior quality, and 
the animals become progressively weaker, their loads must be 
lightened. 

Only for very short journeys, and also as an occasional 
emergency arises, could the army mules, except those of the gun- 
mule type, carry 418 lbs., and it behoves every medical officer 
reckoning on the efficiency of his mule transport, to examine 
for himself whether the animals he receives are equal to their 
work or not. 

It must at the same time always be remembered that mules 
are an expensive form of the carriage, that they are scarce, and 
that the class of animal required for hospital purposes may be 
more useful in some other branch, and in this way, by modifying 
ihdr demandsi and substituting other forms of transport, medical 
officers can asdst the General Officer Commanding. 
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^^ ge mules abound in some of the mountainons parte ot 
Eamtom India, but not having the requisite mze or BtrengtXi. 
they cnnuot be turned to aocouut for the cam'age of Europe^' 
cacolets and littore, with a cciuple of sick or wounded men np<_'»i 
them. Thoy were tried for thia pui-pose experimentally, ^b 
Hujjai'a in lt)64, by Captain Hughefl, commanding the Peshaww-- 
Mountain Battery, but wore found to be quite incapable '^ 
Buetaining 8uch a load. At the Camp of Exercise at Delhi, in 18L 
the mules supplied for anibulanee purposes broke do^vn entire ^JJ 
under the load, and were quite uselesB. The-se mules a— '"' 
thoroughly efficient for the tasks they have naturally to perfone 
Tor carrying supplies over rocky and precipitous defiles, orin t! 
interior of a couutiy where there are no roads, because tl 
loads ai-o properly proportioned to their size and power 
endurance ; but only a mulo that is capable of carrying witho^^^'% 
distn^sa a weight of from 400 lbs. to 500 Ibf, can do tl 
Work required in the European mode of sick transport, ai 
Imy attempt to get mules of less power to perform th. 
Bervicu SBtisfactorOy must always end in disappointnieiit an 

Tho pack-saddle complete with bridle, pair of litters con:^" 
' plete, and paillasses, together weigh 167 lbs. The weigW * 
I of two men, at the moderate average ef 10 stone eacl-«-» 
, S^O lbs., beiqg added, gives 447 lbs. If the lieM kits, arm^- 
accoutrements, Ac, of each soldier be also carried, the weirii* 
would be increased 120 lbs. more, making a total of 567 Tb»- 
But these articles ought not to be added to the mule'i load, am.1 
the regulations arrange for spare mnles to carry the knapsacks* 
Act of patients under such circumstaacea 

Horte* as Beaut* of Btutten for Amhutanrt PitrpOta. — But it 
horses have to be employed instead of nmles for eairying sick 
and wounded men, then animals of moderate size, atont-boitL 
and compact in frame, siire-tV>oted. hardy, and cuiable of 
endmitig much fatigue, should be selected for tlte aemc« vbeti 
pacticabk'. This is the dcscriptiou of animal whic)) is tonnA 
wf movt service in travelling over broken and irrvgokr grrmBt^ 
Aikl tfaiOQgh hilly districts, and is U'-cv^sarilv tbe moot 
for cairyiug sick and wotiuded men under the urdiauy 
. Kaactfof campaigning. Neither high mettle, sbowy 

r fiot tfeeA are wanted for MUibulauce puipo«*;«: b«l • 

T'eren gait, sufficient strength, powt^r of entiaiwic^ viik a faan- 
l.'aUe asd eonablfe tempi-r, are the qaaHtie« ntost to be doMvi^ 
I "^k object m aelectiDg aninxals of moderate aae. cvcli as psaiat,* 
1 lb efaieoy to facilitate the pn>cc«« of patting diaalAed patesl* aa 
Adr back>h and taking them oft. aa well a* to Smtmm^ Ac 
I of injury to them in case of aticideDtal fidk ii 
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^^kilways be asoertHuiQd that ponies b&vo beeu caret'ully trained 
^^^pefure th&y are permitted to be employed in carrying sick or 
^Hprounded patienta. ISome ponies are restivt* and unmanageable 
^^■^y natnre, and can never l»e broken in to the steady and regular 
gait which ia eeaential for thu eaay couyeyance of feeble and 
suffering men ; others, on th<> contrary, inako good pack aiiinials 
without any trouble. The earae qualities wluoli make a pony 
I aen-iiieabk' pack Bnimal for cari-ying stoves, will also, as a 
ale, make him a useful one for purposea of timbulauce trana- 
>rt. 
Sufistituftt for Sick Convei/anefii of Itegiilar Form*. — Saddles, i 
or pada, of whatever description they may be, though they have ' 
oocaaioQatly under emergency been employed instead of regular 
conveyances, are quite unsuitable for the carriage of invalids ou 
molea or horses. Invalids are not only incompetent for the 
exertion necessary to preserve their seat, but, what is of gi-eat 
importance, the ei-ect position in which the trunk and head nave 
to be maintained is calculated to induce faintiicsB and the woree 
consequences to persons weakened by sic;knL>HS ov injury. Occa- 
«onally saddles have been employed for sick-transport ptu-poses, 
bnt <inly liet-aune no better way of removing the patients con- 
ued was at tlie time available. General Sir Oeorgc Bell 
^ords in his published "Notes" the sufferings of the wounded 
,of bis brigade, whom he escorted, sitting on pack-saddles on 
mules, from one of the Imttle-fields high up in tne PjTenees to 
Alizondo, during the Peninsular war. The use of mule litters 
for military purposes, or of any otiier mode of mule caniage 
nemutting a wounded man, eveu with such an injury as a 
tractured thigh, to assume a recmnbent position, was then un- 
known. In a private letter. Sir George writes: "We had no 
ambulance vehicle — no other conveyance but the mules sup- 
plied by our commissary, with the usual common pack-sadcQe 
always in use for canyiiig packs of biscuit and kegs of riini. 
The wounded men were earned in the fasliion 1 have stated out 
of the hills ; two of them on a broad pack-saddle sitting astride, 
ov both legs to one side, as the case luiglit ho, their wounds 
bandaged up and spUcod as well as our surgeons could manage 
it at the time of this unexpected trial. There was no alterna- 
tive—we could not aftbrd efficient soldiei-s to carry the 
wounded.' 

In the early part of the Crimean war, when the sick became ^ 
accumulated in large numbei-s, and it was necessary to remove '' 
them from the front at all hazards, and when from the state of ;, 
the roads and other causes the heavy ambulance wagons could 
not be used, the horses of the cavalry were sometimes employed 
for transporting the patients to Balaklava on ordinary saddles. 
Under these circumstances it has happened that a debilitated 
man wbo had been canied from the tent in which be had been 
lying, and then lifted ijito his seat upon the horse, has died 
even before the sick from the several regiments of the division 
could be all got together for the cavalcade to leave the gi-ound. 
Deaths also occasionally took place during the journey. These 
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Cukf. Yh &tal eveniB were manifcBtlv due in a great degree to the effads 
^^^ produced on the very enfeebled frames of the men, by the chanm 
from the horizontal to the upright position. Unfoitonatdy, the 
evil waa unavoidable, for there were no other means avulable 
for the removal of the sick from camp, where to remain, under 
the circumstances of the time, was almost certain death for sodi 
patients. The horses in these instances were led by the dis- 
mounted cavalry soldiers. In old times, before the ^neial 
introduction of wheeled vehicles, seats behind the saddles, or 
pillions, were often used for the conveyance of weakly persons. 
i'lio pillion was Hometimes made like a chair, with a support £or 
the back of the person sitting upon it^ and with a footboard 
Huspended from it, on which the feet might rest, not unlike the 
scats still occasionally employed for children. In this way the 
invalid, sitting behind the horseman on the saddle, was reheved 
from all exertion in guiding or holding on to the horse, and 
received a certain amount of general support, which rendered 
his position Ichs tiying and painful. Had it, however, been 

!)OBsiblo to arrange contrivances of such a nature in the Crimea 
or Uio use of tlio sick, it is doubtful whether the horses, who 
wore extremely enfeebled also, would have been able to carry 
the iucretvsod weij^ht for the necessair distance, and, moreover, 
the evils of carrying extremely weak patients with the upper 
part of their boclies in an erect position would* not have been 
remedied by such an arrangement. 
Amb node of 'fhe nipidity and sure manner in which the Arabs manage 
woimdelf. ^ carry off their wounded from a field of battle on the baoks 

of mules or horaes, without any regular mechaniccd convey- 
ances, and "with the aid only of the common pack-saddle, sacKS 
and conls, which are usea in carrying stores, have been a 
subject of frenuent remark among the French during their 
contests with them in Algeria and Kabylia. Dr. Bertherand, 
Director of the School of Medicine of Algiers, has described at 
mnuo length the imunier in which the transport is effected.^ 
The same method might be adapted anywhere with transport 
nmlos, in cose of the absence, or of iusumciency in numbers, of 
tho ix'cular and authorised contrivances for removing wounded. 
The plan is briotiy as follows : — The mule being ready saddled, 
two large sacks an^ stuffed f\ill of straw, leaves, or grass. One 
of these sacks is then firmly eonled on each side of the pack- 
saddU\ and this is done in such a manner that the convexities 
of tiie t\%*o saeks» and the upper sur&oe of the pack-saddle are 
all in the same horisontal plane* Any depressions between the 
sadtUe and the bags are made level by stuffing in hay and 
grass. This fonns the litter. All that remains is to throw 
iA*er all a cloak, so as to make the support soft and even for 
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ttia.p«ient, who is then placed upon it in a recumbent postiiro, Chav. TI. 
aeroai the animal, not parallel with the line of his walk. The " 

litter formed in tlie manner desci-ibeJ has quite length onon{?h „f"y^"i, 
from side to side to carry the patient crosswise. Afterwards, wouudfd. 
us opportunity occm-e, branches are arched over it, so aB to 
pvoteut the nutiont, in case of need, from sun or ruin. 

Dr. Bertherand states tJiat Europeans, as well as natives, 
who have travelled long distances in this fashion, declare that 
tliis mode of transport is voi-y easy, and almost entirely free 
from jolts. If it be a wounded man who is thus carried, and 
ho is suffering from a broken limb or such a severe injury as to 
be incapacitated from himself helping to preserve his position, 
aiJ that it is necessary to take every precaution against acci- 
dental local displacement, the patient is socurcly tied to the 
litter, and. when thus fixed, he can be carried away out of 
reach of shot oven at a galli>p without risk, or excess of pain, 
from the movement. 

The objection to eiich a method of transport would be its 
bulk, unfittijig it for passing along narrow winding paths, or 
throueh crowded places, and the want of economy in using the 
animus sei-^-ices for the transport of only one person. Excpp- 
tional circumstancee iu an open country, and the steadiness of 
support gained by the patient being placed across the animal, 
uigbt on occasion render it desirable to have recoui-se to this 
^BAnode of conveyance. 

I 

^^B MuU-eaeolets and MuMitters, — The principal regular forms origin of 

^^Bf conv^ances used with mules and horses are mentioned in DiuleM««)leW i 

^^^Hk Medical Regulations under the names of cacolets and """l !■"<'" ' ' 

^^^Bteis. The former conveyances are also occasionally spoken 

^^^M as mule-chairs, and the latter, using the French name, as 

^^^tiires. They have only been introduced among the articles of 

English ambulance equipment since the period of the Crimean 

war, and their introduction was then chiefly due to observation 

of the advantages of their employment by the French anny in 

the East. The French appear to have originally derived the 

idea of these conveyances from the inhabitants of the Pyrenees, 

where the word "cacolet" is in ordinary use tr> signify a sort 

of pannier in which supplies, and occHBionally persons, are 

cjirried on mules. It has been stated that the mule-chairs were 

designated " cacolets," from their resemblance in principle to 

the contrivance nsed for carrying milk {" eclque an lait") by the 

peasants of Bordeaux ; but good anthorities consider that there 

ta no foundation for such a derivation of the term. It has also 

been enggested tliat " cacolet " is a corruption of " cabriolet." 

the original meaning of which was a sort of little armchair. 

The term, however, is probably of local origin in the 

Pyrenees. Having found (hem of great value in their Algerian 
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MiSt^m^. -iiT^i Fi=!L Frt.. 1*5±. * The 

th-=<«r i:LS«u.3>* <e«r!s?w» k-nrnvd* k4 

>»:k 9*^l*ik*« !aT«r K«a maipetted ^ nfeix to oar base of 

Bsk* Mir«&al R;I^^:«^•i wm» a warm adroettfte of the 

xa^iie-Sner. he c^:c;pa^^r^ ibr ««»1 thej dfected wiA what he 

^■•JTCoje*. i iai Sraia, m 1^14. whem. in conKqoeiice df the want 

^«f mus^HTC «ted !•.• thr enri^Bil. wh*.4e diriBioDB had been 

^^E^^i V' k«Te ^^ ■inanJNl oa the field. 80 itronghr did 

M^rssk&l BcireaTti £:<ei th«- bad effect which lach B^lect most 

prixhiot. tLit b* w>?cT m far a« to fay. — ^ Peiha|ia. the oomge 

of vur trv^ w>.><2U &:^ bare snffieed for the eamnp uM of 

AlprnaL if wr hdk i r *i letn aUe to save our ack and wounded 

fr\^m ih^ AraSsw" Mirscal Bo^and waa led to lecommend 

that the ^SLibcjJtiiiOTr eqT:ir'ai«=^t of all the divkioDS of tiie Fr^idi 

:ira:>\ cav^cry diri izif&ntry. sh-.-^oId be exacthr flimilar to that of 

the ^irtlIy 1.:' Afr^.*a«. izd that wheeled caniages ahonld be 

attached ?v> the rxf^^rrret^ alone. 

It w;uL not with^-at fall inqvirr and mature conaideFa* 
uon tbuit uiule-c^haix^ and htten wefe mtrodnced among the 
v\^ttv^yaavv«5L of the Btitish ienrice. At an early period of 
tho vVlutodui oaaxpai^ it was reported home that the ambu- 
Uuvv imiu^xsTt MHxt out whh the troopa had fidled from 
v^inoiui^ v*<i^i»ae«,. aud at the «anie time it was stated by nnmerons 
artux surv>vu$ aud others* that the mnle-chaira and litteia 
ill uak^ l\v the Krvuoh were acting vtay efficiently. In conae- 
vjiuavv ot tho«i^ rvjx^rt* the Director-General, Dr. A, Smith, 
M^nt out uujLtnK*ti^^i:« tv^ the principal medical c^Bcw in the field 
U' v'v'itx vtto a Kv^rd of cxpeiieuced medical officers for the pnrpoeo 
ot iv^suiiix^ v")! the iuent$ and demerits of the mnle amonlance 
K\^n\ \\\ .v.tvxs \k^\l iu the French armv. This board was composed 
v^ lr.H^svtoi>«vU^uenid IV HalU and tlie Principal Medical Officers 
v'i i)u\ o vtx\ ieUv'xuji v^^ the army. These officers made their report 
xui tho ivHU of Jauiiary^ IS&x and it was greatly in favour or the 
\ \ui\ v\\ ;oiv\>K uuvier vxui^deration. They reported that they con* 
mkIoiovI I ho u\crtt« of the French eaooleti and litters chiefly 
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IXMUiBtef) in their general anpUeability to the {'irciimBtances of Coap.' TI. 
WRrtai-o, in thuir adraittint; oi the reiimval of siplt and ^\-OTinded '^~X 
IVom every deacription of ground, and over everr kind of road ^JJJ^ t,,^ 
where iniileH and hortn.-s can travel, tnid to tlie rapidity witJi introduetion. 
wiiich the reaio\'aI could bo effected over I'oads where wheeled 
carriageB could not travel. On the other hand, the only demerits 
ivhieh tliey noticed were their uneany motion in cneos of Heriona 
Boshot iDJiiriea, and tlio liability of some of the animalB to 
nmble or tail. 

' Col. Blaiie. Aeeistanf Adjtitant-fJeneral and Commandaitt at 
» head-<iuarter8 of the army, at the same time reported that 
H'The cacoletfl and litters now in the French service appear 
b be by far the most perfect system which lias yet been devised 
ir the transport of sick and wounded with an anriiy in the 
Md." 

' These recommendations led to pattenis of tlie conveyances TUoir Bnt 
kng obtained from the Director-General of Military Transport fuiplojnwnt- 
i Pari* Similar conveyances "wero then raaniiiactured in (-rini^. 
bagland, and a supply of two hundred of them waw m due 
HirsB forwardetl to the Crimen. After a sufficient time had 
eil, in September, 1855, the D ire ctoi-- General ordered 
another reptirt to be furnished to him niron the qualities of the 
conveyances sent out fioni England, ami the results of their 
u ae in the lieUl. The Board, which consisted of the Principal 
^^Hedical Officers of four divisinns of the army, made their report 
■k the 2nd of October, 1855. This report stated that "The 
^BlMrd, having personally tried the mule-chairs and Utters, 
^^bonsider them better adapted than tlie wagons for the con- 
veyance of the sick and wounded, provided that the mules 
ftre good-ttimpored, well-practised at the work, ^nd sufficiently 
Bt rong fur it, with careful drivers;" and the Principal Medical 
^B^cer of the army. Sir J. Hall, in forwarding the report. 
^^Mi&rked that, '* if the nmbulaneo transport be increased, I 
^Hnnld suggest chairo and Uttera to be sent out in preference 
^Tft wheeled carriages." 

The limitations and provisos introduced into tho report of '^''* "•*" '" 
the Medical Board indicated defects which had been expt-rienced "^^^ "' "'* 
-■'■a regard to bntli animals and drivei-s, principally, however, in 
Igard to the latter, witli whose efficiency the proper working 
r the oonvcyaiiees themselves, as well an of the animals, waa 
tteparably comiected. Sir J. Hall, iu forwarding the report 
(the Board, remarked, "The ambulance coi-ps is imperfectly 
^nised at present, and would not work well if the army 
re to take the field. It has not nearly the number of officers 
lid non-commissioned officers that it ouglit to have to make 
it efficient. It is essentially a service of detail, and requires 
not only an additional number of nou-commissioned ofRcern, 
but that these non-commissioned officers should be sober, 
steady, trustworthy men." It is obvioue, that however perfect 
may be a contrivance, the success of which depends upon 
the concerted efficiency and right action of other appliances or 
I having to co-opprntp with it, tlift contrivanoe itaelf is 
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Cjiap. TL always liable to be objected to, or eyeu condemned, for imperfect 
""— results, which are really independent of itself, unless sunicient 
care is taken to investigate and appreciate correctly the sources 
of the failure. The Board, therefore, were only right, while 
speaking in praise of the mule-chairs and litters themselves, to 
call the attention of the authorities to the qualifying collateral 
provisions named in their report, for they are essential to the 
successful employment of mule conveyances for purposes of 
ambulance transport. It unfortunately has too often Happened 
that on an emergency arising, necessitating a certain amount 
of sick-transport being despatched for service in the field, both 
animals atd conductors nave been without the necessary 
training and experience for the proper performance of their 
duties. The animals have been purchased in numbers at what- 
ever market they could most reamly be obtained, and the men 
have been enrolled in the sei-vice almost in an equally extem- 
porised mann(T. But a hasty collection of animals for the 
pui-poses of sick-transport will never present the amount of 
efficiency which is requisite for the successful attainm^it of 
the objects for which they have been collected, nor can a body 
of men be found who will properly appreciate, by a rapid systera 
of self-teaching, as it were, the necessities of the sick and 
wounded who are to be transported under their direction, 
nor can such men master the many details of attention which 
are essential for the proper care and preservation of the 
animals under their charge. Hurry in such matters invariably 
leads to confusion and loss, if not failure; and though after 
a time some of the men engaged may acquire the experience 
necessary for effective co-operation and right execution of 
duty, the experience so ot>tained is jpur(£ased at a hi^ 
cost. But not only have ignorance of^the nature of mme 
conveyances, and want of training in their practical employ- 
ment, led to their being objected to for the transport of sick, 
but they have been sometimes condemned under circamstanoes 
whore failure was an almost inevitable result of the manner in 
which they were tried. Some mule-litters and cacidets were 
sent to ludia^ and were tried in the Madras Preeidaacy. But 
thert^ were no mules there to try them upon, and the convey- 
aiRH>s were, therefore^ put for observation upon a horse, and 
ai^erwanls upon a c^imeL As might be expected, it was 
ropi^rted that the amoimt of jotting rendered carriage in them 
altogether insupportable. Mule-cac(dets and litters were sent 
out to New Zealand during the Maori war in that conntiy, bat 
prvn^eil to W altogether useless. There were no mules in the 
ov>uutry. nor animals suited for carrying them. To be able to 
jud^* fairly of any cv^nveyance, not onlv must the conlnTmnoe 
itsolf bo cvunpKte and in gixni order, but eveiy adjunct that 
bilonirs t«« it« and is necesisarv for its efficiencv, must be cooi- 
pKto als<.>, and in prv^per working order. 

The termination of the war in the Crimea not long afler 
tho date of the rej^ort last quoted, by the medical officers 
ilicn\ prevented the iurth^ employment at that time of mnle- 
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jQveyancee; but tlie experience already gained was after- cbjip. VI.' 
ni-da thought Butlicient to waiTaut a decision for thom to — < 
Tin part ol' the regular field hospital equipment of tlie British 

.. J iiecesBary to urge the importance of iimlmlance mule 
^p__insport being specially retiiiiied for this workwhen an engage-' 
Finent is immmi^nt or even only probable. la tho A.M.D. 
Ecporte for 1882, page 269, it is repotted that, owing to the 
preBBing exigencies of the service, tbe mules were often tired 
and overwoi-ked before Btaiiing. This should be avoided in 
the futui't;, . 

The special cotistniction of the conveyances themselvea will 
now be described. 



Cacoletn. 

Cacolets consist of folding ohaiiu made to he hooked 
—-J pairs to tlie two sides of a pack saddle, and so to be 
learned upon a mule, or pony. Each cacolet can be placed in- 
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differently, either on the riglit or on the left side of the pack- 
aaddle, but should invariably be so arranged that the patients 
fece in the direction of the mnle'e head, and that each forms a 
fieat for oae patient. When the pair are secured in their places, 
the arrangement is such that the two patients sit one on each 
"pde by the animal's flanks, with their faces turned to tJieir front, 
Trf., the direction in which the mule ts travelling, and their feet 
mpported on the cacolet steps near the animal's fore-legs. 

The main portions of the framework of the cacolet are made Coiwtmctioi 
F wionght-iron : but for certain parts, such as the support for "l" t-aoolets, 
_ie back of the patient, the circular band attached to tliia back 
lUpport by which the patient is secured from falliug fonvard, 
ma for some other minor details, straps made of leather ai'e 
■"ployed. Openingsaremadeiutheirou uprighte,or "hanging 
oiit" as they are called, so that these straps can be secured to 
the top at either end of the chair. The seat is covered with a 
leather cushiou. The foot-support coiiHists of a little plank of 
wood suspended by two straps, whicli hang verlically down 
from the front of the seat. The iipright and horizontal rods 
of the framework are connected by hinged joints, and thus 
the whole conveyance can be folded closely together, and 
tomed up against the boards of the sadrlle. The projecting 
vertical nbs of the pack.saddle, witliin which it lies when thus 
folded up, partly protect it from injmy, while at the same time, 
if thought right, the saddle (potwithstanding the presence of 
the cacolet) i« available for the carriage of packages. As the To rttenn ■ 
iron hooks for suspending the cacolet to the pack-saddle ""^"l"'- 
form part of only one side of the framework, when a cacolet 
that has been used on the left flank of an animal is required for 
any reason to be placed on the right flank of an animal, it is 
necessary to shift the strap by which the back of the patient is 
mpported to the opposite part of the cacolet. In like manner 
K.the straps which support the footboard must be unbuckled and 
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I 
[ijuced uver at the side where the back-strnp was before fixed. I 
ihtBC are the only changoR that are necessary for reversing the i 





|Niailioi) ol It cacolot, or atlafiliug one fur being placed on either 
n'uln of tliM iiKOk-aailiUe. 

'I'hi' woi^ht of a pair of French cacoleta complete, when 
wt'ijuimil ill the Criinea, wbr found to be 81' lbs, ti oza. The 
I'iiiK'i"!) rti(!>iU>ta «ont out tci the (i-imea from Woolwich Wwre 
hi'HVii'v, vi»., Ht8 Ib«. Si oK. The weight of English cacolets 
tiHM nIiii'ii I'Bun much ffduced; the weight of a pair of present 
lutf)ihitioii, iir Itoyiil (."'irriajiie Department pattern mule^hau* 
iwliiU now &(! UiM. The weight ot the pack-aaddle complete i»- 
(14 lliH. I thii wci(Hit of the whole eonveyance on the inule*8 
imi'k wl.t^u Hiiloniled being: therefore lib lbs. This patteni 
Vftijokt in •liown in the two following drawings. 
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Tlie most comyact mode of folding up the cacolet for trave - Ctr.XU 
ling is not shown m the drai^Tug, where it appeai-8 to be only c^olA,' 




■partially folded townrdB the pack-eaddle. 
«.-acnlet(s the parts are so arraii^^ed as to be < 
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4)mte flatly upon the side of the paclc-eaddle ; and. 
eacolet« are tnus packed, a couple of boxes of biscuit can be 
readily placed over the pack-middle and cacolets, and bo be 
securely carried. It would not hu easy to carry such packaf^s 
without iniury to themselveB or tho cacolets, were the latter 
only partially folded up, as represented iu the drawius;. The 
French pack-saddle is different to the English, and weighs more. 
It is a wooden arch, padded to protect the back of the mule, and 
held in position by one broad girth, a breast strap and breeching. 
When loaded, the French cacolet rides much lower than the 



EnK^iah variety, which, considered generally, is a disadvantage, 
as the weight is not so well adjusted to the power. 

Great care should invariably be exert-'ised in hameffling sick 



tzansport animals, either for the purpose of carrying the 
wounded, or for the trausport of stores. With mules, and 
especially when they are carrying cacolets or littera, it is the 
lasliion — a needless and inliuman one — to girth extremely tig^t. 
No girths should be so tight fhat the finger cannot be pasned 
I IB betv/ceo the ekin and the girth. The breast strap in breeching 
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Ujuaii bad loading invariably cause sore backs, but with eqimble Ch**. ^X-fl 
girthing and good loading the wear is inconsiderable. Caroich 

A fomi of luule sadtUe to cnny one slig:btJy wounded man. 
ajid used in the Italian anny, is figured in the sketch. It con- 
sists of a country wooden saddle, well padded to protect the 
mnle'fi Itack. Tlie front and back ai-e mmilar, and are merely 
furnished with the ineaiis of attaching two cross-pieces of wood 
in thp sliapp <if tin- l.-ttr-r X. ttif upper pnrtB of each side are 




Ced by two pieces of Indian cane, over which is stretched n 
d. There is a quilted cushion upon which Hil- injured man 
f aits, in addition there are three straps, one, the uppenmist, is 
' attached a little above where the lUftin supports join, and forms- 
a rest for the arms, and there are two nice straps, one for the 
back, and one for the front of the ^latieul. the back strap in 
addition supptirts tlie framework. The patient rests his feet 
t^K>n a fo<)tnoard, and sits sideways on the mule. This carnage 
folds up into a package of 1 metre long 1.5 centimetres ^vide, 
and weighs 4 kilos. This is an ingenious form of conveyance, 
and practically capable of being used in the roughest country ; 
an important feature is. that the verv largest and best mules, 
(6107) " R 
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which are required where two men are earned, are not required. 
the average sized mule, provided docility ia obtained, ia anite 
sufficient.* (Fig.LXXXIV.) 

The fiaddle shown in Fifj. LXXXV. represents the pattern 
used in Algeriii and in the mnunf uins. The podition of th« patient 




Fig. LXXXV.— Ilaliat. Mule Saildle. 

i« different, but dues not appear to have any very superior 
piiint.s to the ordinary method of the English oaeolet. It may 
be noted that sick men are more likely to lemi on their sides 
than biic-kwardf.. 'I"he wei-ht Jh iilaod higli 
are strapped in. 



high, and thf patienta 
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These are conveyaneen, «« their name impUcs, in wh 
patients are oarriL-<l in a recumbent position. They 



(tnimendwl, hy a pair together, fruni tlifi pack-saddle of a Obap, VI. 

raulc, ill a Biiuilar way to the cacnleta; but tliey cannot be 

eiopliiyrd indiscriniinately for either side like tne cacolete, 
jThi-y are tbt-refort* distiugtiished an right and left mule-litters. 

The form of the littei', the ^eater height of the mule in CamBgeof 
mt, and its mode of ninvemetit in walking, render thu enriiage i«ti""t« in 
■«B«er for the patient when ho is placed with his feet toward ""^"-''f"*- 
the hinder part of the animal, and therefore with the back of 
hie Lead toward the direction in whicli the rauie is walking. 
Moreover, the weight of the loaded conveyance is gn-ateet at 
that part wliere the upper portion of the patient's body resta, 
and this weight ia most easily bonie by the animal when sus- 
pended near its shoulders. The recumbent patient on a mule- 
^^^tter is therefore carried in a direction contrary tn that in 
^^brfaich the sitting patient is moved on a mule-chair. 

^^B The fi-araeworK of the litter, like that of the cacolet, is made construotion 
^^K wrought-iron, nud jointed into three principal pai-ts, and of mule- 
^^^■taincd bj' linch pins. It is made to fold up into a compara- ''***'»■ 
^^Hfelv compact form when not in use. 

^^P llm litter used in the French array can be folded up com- 

^^^letely, though not into ao small ii space as the eacolet. and 

«'heii thus packed, two cases, weighing horn fifty to sixty 

kilograrames, can be put upon the mule and carried above the 

_HH^roB in the same way «h when caco!et« are folded npou tht; 

tck-saddle. 

Wlien fully extended, the length of the English jiatteni 
tter from eml to end is six and a h(df feet. The l>ottom or 
^d of the litter is made cif strong canvas secured to the iron 
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been usually pretiaod upon from below by 



,nd in consequence, a 
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nmttrees Hhs been ndded of convenient length for the patient fo- 
lic upon ; but in the lateat patterns (Mark III.) this preesure 
hiiR been ^ot rid of by alteimg the forms of the i.TosR-piefeai. 
and with these the supply nf a mattresR hae not been found 
t" be neecBMiry— the convas is Boft enough without it. 

At tht- head of the h'tter there is n canvas hood, wliicli «m 
he thrown back or rained at plcHHurf, Another piecp of cauvaA 
mill Ik' atluched to the foot of the frame, and thi« can be drawni 
npwardn so an to wmipletely cfivev the patient. When not 
required for UHe the litter can be fohled up by removing the 
lineli pina, plaiMng liead-picce over centri-, and foot-pif-fti- nver 
nil, and raiMJTi^ the folded litter againnt the pni'lc^uiddle. nuii 
n'taining it by the snrcinsb'. 




The wcjiglit of a pair of French litters complete, when 
wei^lu'tl iii till- ('i-inien. was found to be 13R lbs. The weight 
.if a piiir of Knjjlisli litterK at tJiat time was nearly the same as 
the French, viz., i:^K lbs. 12 oz. The weisl't of n pair of littera 
of the pri'Mcnt Hoyal Caniage Department pattern, without 
paiHawcB ur the pack-sHddle, ie only 84 lbs. ; with the paillaaaeH 
ami pack-saddlc, I ('.7 lbs,; the last pattern. (Mark III.) wejgUn 
lOtl Ibe. exclusive of the pack-saddle. 

One fiinn of English litter was secured to the saddle by 
a honzoutal iron bur forming part of if« frame, being passed 
thniugh two optniingfl miide for il* reception in the projecting; 
vertical nlw of the tree ..f the pack-widdle. One end of thia 
iron bar wiw furuislied with a screw, and on this an iron nut 
was secured, so that the bar might be prevented from slipping 
back through tlie aporturee in the aaddle-tree after it had been 

E laced in them. The present pattern is connected with the aaddl^ 
y a long solid vertical iron liook-pietie attached to the litter 
being liooked on to prnjcctions in the ribs of the saddle. One 
pattern of litterfi used in the French service are hooked on to 
thu pack-saddle by a cliuiti f>i three links, the r<.«t of the 
ftttacnment Iteing a continuous piece of iron, jointed to the 
^ lide of the litter-frama The httere can thus be raised or 
lowered a little, according to the link nsed when attachiug 
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I to theii- reepeutivo iiuoke, wbicb c-aniiot be doito 
the solid iron hook-pleije nr horizoutal iruu bar in the 
bcli^ patteme. The later patterns, however, are fasteiiod hy 
ie nook as filiowa in the diagi'am. 

U 18 au ohviniis advantage to b« abb to adapt the htjight of 
KlitU-i' to the height of the iininial which va to carry it. 

By either plan, however, whether with lioi.iks only or hooks 
chaiiiB tne litters can be detached from thtt Haddle or 
ieured to it ill a few momeuta without any diHiciiIty.. 




I 

Hjh'VVhen the litters were fiiet made iii England, thov were con- JJ^';j;J;^;;" 

^BAructed in such a way that they could nut be readily detached ^n ™t- 

from the pack-saddle. Wlien a patient had to be lomoved on oddlet. 
— e of these conveyaucea, it was necessary to lift him up into it ; 



fig. LXX.\1\.- 



itly 



« proceeding which, in many varieties of dangerous gunshot 
involved the bearers in much difticulty 
9ed the risks and suffering of the patient. This was 
_ nrords remedied. The litter, as at present coiistmcted, can 
ft at once detached Ironi the pack-saddle \>y lifting the hanging 
"iTB nf the litter out of their connections with the pack-saddle, 
len required for use the litter ia laid on the ground, the 
mnded man placed upon it. and. as soon iis he iH settled in 
I place, the litter is raised by four men to a level with the 
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Before pi'oceodiug to describe wtne of the mule conveyauceH 
which differ in couetruution from the litters at present autht>- 
riBBil for uae in tlia Britieh survice, which have just been 
. described, it ^vill be uaeful to mention the manner of using these 
latter, »o that awjidents from their employment may be guarded 
_ Bt. and the risks and incouveuiences connected with this 
node of transport reduced to the lowest Hmita, 



STEPS TO BK TAKE>f iSf ORDER TO PREVENT AoCIDENTB, AND 

to lessen inconvenience to patients, bt the dbe of 
Mule-litters. 

Getteriit ruten for toadiU;/ oiut uiiliiailiwj mule caroUts and Preeautio: 

\Uera. — Great care is necessavy to prevent acoitlenta during the 

if raising and attaching cacolets and littei-s, but especially 

I latter, when loaded, to the patk-Baddles. Without due 

'Caution it may readily happen for a patient to roll off a litter 

whileit isin the act of being raised; anderiualiy, without mutual 

onderBtanding and concerted action on the part of the bearers. 

there may be a good deal ot delay and difficulty in connecting 

"" e sliding-bar, or two liooks, of the litter to the pack-saddle, 

logether with unnecessary jostling and disturbance of the 

^tieat. Equal caution and system are required in detaching 

md removing Utters and ptitients &om the animal. It is neces- 

T to provide some one to keep the mule steady while the 

patieDtB are being placed on or taken off the animal's back ; for 

tnotiter perstm to steady the loaded litter on one side while its 

"ellow litter is being detached from the opposite side; and, 

inder all circumstaneea, particularly when connecting or dis- 

jouuectiitg a litter, to ensure the bearers keeping it leveL and 

J to remove all cause for apprehension to the patient of his 

rsubjectod to a fall during the operation. Particular care 

ihouTd also be taken that all fastenings and straps are properly 

)ecured before the nude is permitted to start with his load. 

While either a cacolet or a htter with a patient upon it is 
wing fixed to one side of the saddle, the opposite side requires 
) be held down very finnfy, or there is a risk of the saddle 
iunmig, and the patient being upset. 80 when the conveyance 
has been got into its place, for the same reason equa^ care is 
neoeasary to provide for maintaining the balance of its weight 
^^_j}y a conesponding weight on the opposite side. If circum- 
^^Bftances admit of the arrangement, two patients of nearly equal 
^^Bize and weight sliould always be put on the same animal. 
^^^Bf this camiot be accomplished, the conveyance sustaining the 
^^Highter weight should have its weight supplemented by the 
^^HuTdition of a kit bag. or any other convenient article at hand, so 
^^ns to obtain the necessary equipoise. If it be a cacolet, and only 
^^■"bne patient is 10 be carried, then the leader of the animal must 
himself take the opposite seat, in order to preserve the balance. 
If there is only one patient to be cajried, and that patient must 
ba carried on a litter, then a cacolet is placed on the opposite 
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ffide, and the leader of the mule takes Iuh Heat in it, if there be 
no attendant to do so, still with the same object in Tiew. But 
under the circumstjinces in which these conveyances are 
ordinarily employed, there are usually patients enou^ to 
occupy every vacant seat and litter. As the patients earned in 
cacolets are usually less severely injured than those placed in 
a recumbent position, one leader is commonly rerarded as 
sufficient for two cact»let mules, the leading rope of tne hinder 
mule being simply attached to the saddle of the leading mule. 
But for the opposite reaiR>u. mules bearing patients cm litters 
Hhoolil invariablv each have their own leader. 

Special ifirfrtion:* for the instruction of hearent in the wte 
of mule litters, as fceil 'M in plucintj patienttt on and taiinff them 
ojt Ktter^mtle:*. — Assstant-Surge* »u Moffitt, when acting as 
instructor t«» the Army Hospital Corp«, found the following plan 
of o»uductiniC the operation of placing patients on litter-^nules 
and taking them off again to be the easiest for the bearers, 
((iiiWt S»r the fxitients. and at the same time the speediest in 
acomiplislimout : — 
tttuW {D With each mule tor the carriap:e of litter* should be a 

iuc^w. ilriven who»*e duty it is to attend to the animal, to see that it is 

pn.»perly hames>sed, and to drive it. 
It -MiMt^ V- * t"^*^ir orderUes or bearers are re<|uired both to load and to 

.wwwk unload the litterv** 

tMe(«^K> ^* «^*» When the litten* ar^ n«»t re<iuired for carrying patients, 

>i*W^ the jHiiii ^jib'ukl be r^m«»ved. and the litters folded up and 

i^^tKHJA ij^xtciKxl oK^^e to the side of the saddle. It is easier for the 

mule t;* ourry tli^m thus^ pickeiLand the litters are less liable to 

Iv* Vjrr-t * ISxieittev if i^^Mx, if ntsu4v the siime weight should be 

»w«Nw< v\Mrr*i\i *tt ^sftv4i j^^iir v>f Httvrs. When this cannot be acconi- 

i»ife>h\\u tao h^*>kr ivAxient :9hould Ik* made to lie close to the 
Ufc«^u f !i» Jilt^Hr. witiV- the lighter sliould be plac*ed on the 
x^wt^r :<Jhie vY Itii Str^-T. a pad l>eing placed to keep him in 
;s^ttv a : Vttt >itv'«M tie ifeyroportion of weight be so great that 
?iii> trr^ii^wx's.t wtll ?k4 preserve the Indance of the two litters, 
A v**.^ ^Wv f ^ttte v^Jk-jt weiglit mu^Pt be superadded to make 

>*M<^<i; > Wlisjtt a TuiTi'T.T whi a fnictimed bone has to be 

iKi i » i m - > i >M^ it>^2%i!^ srf«;.\R .\T *V.xV litt«; TKvr twiy should the limb be pn>- 
^'^'^^^ ;\vi^^ >> t^K ,-<rA^^T^' T«^aii^ adt^eti in such cases, but any 

^%. ax^^Xv ><v«»*«s ''• >w^*:tK *»oJi as straw, hay, or articles of 

xns^-W*^ '^kw v^jw^ >v A>"*rt»?^vi :$iKHiM be arranged on the litter 



V t «A. %<M...siM«A' 'iti^ V >6y^*(|B*< V «)Ht« tW itek or wounded niAn requiring 
^ ^.^^ vw ^--^^ «^ %i y ^ » <» H ^tiMiW ^ l i i <t w vtU sfanoA alwajs be at hand. 
Vv ^v. vx N s %«N^^<««^«»« «MjM %Mi ^^ V W <«mtd on two stretchen to the litter- 
x.^Hv '0^«>x sivs s *»,< » <^>>j» ^-«gl« ^'^ ^W NH ei a w for the animal to be stationed some 
«>^^>K\ \;v<^* v«^ <iK x>».*^ ^M^Hv^^r will kiav« two bearers with it, these same 
y^^,^ w^ -'v*^ X, s \ ***<»» ^a tW r for badtif and attaching the litters to the 
vx\ ^\^ OkCVsx .^ >nm4k«i3«i^ AN' ^ sig ht lo the litter-mule or the mnle is 
v\ H v vy>^^K^% -^ > >a a w » fe^»> K^r iW %iiMl of the drill the reader is referred to 



Hill,- 7i.y>-.}h,le LHUi: 



241 



an padding to Hccure tlii' IJmh 



caHV poeitioii, and iu Chu. T1. 
pi'L'veiit the moTtimeiit, whit-h is luiavoiilublu «'itli hucIi 
convey a iices, from auting locally on the injured part. 

(6) It is a good practice to invariably IojuI both aidos of the 
litter tdmultaneously. This is insiHted upon in the drill, and is ^ 
very important. 

Other forms of male-Utter a. 
The cacolettt and litters which have been hitheiio chiefly 
ilescribed are the mide conveyances which, according to present 
regTilations, conetitiite part of the anthoiTsed fiwd hospital 
equipment in the Frent-n and Jlnglieh military services. But 
nther forms of conveyance of a corresponding nature have 
been either proposed for use at different times, or bavj been 
actually as«d iu other anuies, and some of these it will lie iwe- 
ful to mention. 

Mr. Hilts two-mii/e lifter. 
In the yeai' 1855 Mr, Hill, a civil engineer, invented for the Mr. Hill'* 
•jiwy carriage of a coiiplu of wounded men lying on a machine 
boruf by two-mule litters. The umchinc was fii-st fixed to 
the mules, and Uie patients, being placed on the litters, weiv 
then hoisted and dung witliin it. Tliis conveyance wan 
nearly as objectionable in principle as tlie two-horae litter else- 
■where described (jiff page 24(*), for while, by the ordinary 
mtde litter arraugeiiieiit, ciitli mule wirries two patients, !>y this 
plan the proportion was only one patient to each mule. But, 
m addition the weight of the muchiuu and its litters was 
284 lbs.; and this fact, together with its complicated con- 
Klniction, and the difficidty of transporting it, caused the Com- 
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the other. The middle-piece is attached to two supports 
shaped like an inverted V* the legs of whicli fix into the (baraella) 
pacK-saddle. The head and foot-piece are held by a chain 
passing over the angle of V- 1'he head- piece is a framework of 
iron lined with canvas, and fitted with a hood — and the angle 
with the centre-piece can be increased or lessened as desired ; 
the foot-piece is divided into two, one for each leg, and they 
can also be raised or lowered as desired, The patient is 
fastened to this Utter by straps. This litter can be carried by 
the bearers, as well as on a mule. As the patient lies across 
the mule, this form of conveyance is only suitable for wide 
tracks, and unfi-equented thoroughfares. Complete it weighs 
18 kilos.* 



Shortirirs 

modified 

mule-litter. 



ShorteWs modifiaattofi of Mule-litter, 

It is under many circumstances inconvenient to take an ambu- 
lance mule to the place where a womided man is lying. At the 
same time the patient may be a considerable distance off, and 
his condition may make it objectionable to place him first on a 
stretcher, and then to transfer him to a litter, if this double 
movement can be avoided. Obviouslv in such a case, if the 
litter itself could be conveniently earned and used in place of 
the stretcher, so that the wounded man might be placed upon it, 
conveyed dirtjctly to the place where the mule was stationed and, 
without further change, put upon the mule for removal to hos- 
pital, time would be saved, and suffering prevented. With this 
view. Sergeant Shortell, of the Anny Hospital Corps, in 1885, 
placed in the Museum of MiUtary Surgery, at Netley,t a model 
of a litter, the several parts of which were capable of being 
fixed rigidlv together like a stretcher, and to which, at the same 
time, handles were added. The latter were attached to the 
four comers of the framework in such a way that when not 
required for use they could be folded back oiit of the way to 
avoid any inconvenience from theii- projecting outwards; but 
when required they could be at once brought forward, and be 
at the same time thoroughly safe for bearing the weight of the 
Utter and patient during the act of transportation. The only 
additional weight was that of the small bolts used in fixing the 
several sections of the stretcher, and that of the handle& At 
the time this model was made neither the Utter in use in the 
French sei-vice nor that adopted as the English pattern could 
be fixed for use as a stretcher. This adaptation has, however, 
as already described, been since made, and by means of small 
j)ins or bolts similar to the plan used in Shortell's model 
Handles have not been addecl to the regulation mule-Utters, 
probably to lessen weight, and also because it is considered 
unlikely that mule-litters will ever be used for the carriage of 
patients for any but vory short distances, when the sides ot the 



* A kilo *= 2-28 Ibe. f Spec. No. 1,26U. 
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me will aiiKwer Biiffii.-ii;utly well to htf t«kt'ii hold of by On«p. VI. 

ETB. 

ifult ConveyaiiM at the Pari* £j;kibitimt of 18H7. 
Several forms of miile cbairs aiid littirfi tor sick and wounded 
rere exhibited at the Universal Exhibition of Paria in 18t;7. Of 

e patterns exhibited the expeiimental trials left no doubt that 

the French were the mowt handy, beet contrived for general use, 
and on the whole as easy iia any others to the patients carried. 
There were Itahan and Portuguese littera, as well as some from 
the United States Sanitary CoramiBsiou, but none were so port- 
iible or capable of being folded up so thoroughly and compactly 
against the flanks of the miilee as the French mule-cacolets and 
_ litters. In 187l>. in the Report on the appliances for aid to the 
I and wounded in war, by the Committee presided over by 
s author, it was reported — "For use on a horse or mule, we 
u seen nothing better than our own cacolets (English) and 
rs. llust of those sent by private exhibitors are too com- 
plicated for use iu the field, and no Ciovemmeut except oiu- 
1 exhibits any means of transport of this nature."* 

Locat^K Muff Convrifancet. 
The Itaiiau cacolets and litiferes at Paris, invented by 
Locati, of Turin, exhibited much ingenuity. The litters 
especially were designed for moving turough verj- narrow 
4^.e^ ^ud for avoiding, as far as possible, such inipediments 
to"^ their progrese us might be met with from branches of 
trees in their way. whether overhead or on either side. 
With those objects in Wew, the convt-yauces themselves were 
kept within as nan-ow dimensions as they could be consis- 
tently made; all angles were removed, and one of the rounded 
[Convex sides of eacn Utter was made to fit ijitd a concave de- 
on in the pack-sitddle, so as to diniiuish as much as possible 
_ie projection of the conveyance beyond the flanks of the mule. 
'It wa« said that the natural unpedinienta which were met with 
in the traUFpoitation of the wounded along the narrow rooky 
paths, and through the wooded tracks of the Tyrol during the 
campaign in that mountain region in 18<36, led M. Locati to de- 
vote BO much attention to these qualities iu the construction of 
hie mule conveyauoe.s. All the Lncati conveyances of the Utter 
kind intended to be carried by mules were foimed of curved 
steel bars, those forming the bottom or mattress, un which the 
patient was supported, being a little stouter in substance than 
ordinary hoop-uon. The object in using this material was to 
etksure a certain amount of elasticity as weU as streugtii and 
mparative lightness in tlie contrivance. The sides of the 
terB were continued iu a curve round each end, so that each 
ter, regarded as a whole frame, formed an elongated oval 
This frame was divided into three hinged sectiouts. theso 
sections being fixed in position, wheu the htter was required 

• K«iK>rt on AmboUnce. Brusaeb, 76, p. 19. 
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for use, by iron pins attached to small chains. The sides to 
which the steel rios foiining the mattresB were attached, and on 
which the maintenance of the fonn principally depended, were 
stout and substantial. There were, in addition, two large ribs, 
which were loade to uurve outside, and at some distance from 
the ribbed mattress ; these served to keep articles from casually 
coming into contact with the matti'ess, and also prevented the 
patient from coming into contact with the groimd when the 
litter was laid down. Wooden feet were attached to these outer 
riba in some examples. 

The general aspect, mid particularly the curved form that 
was given to the Htters, gave them something of the appearance 
of a cradle. The division of the sides into three sections caused 
the litters to be capable of folding up to a certain extent, but 
under no circumstances could they be so reduced in size an 
to allow tlie mule carrying them to be used for canyiug 
packages when the Utters were not requii-ed for the convey- 
ance of patients. 

The mode of applying one of tliese sido-littere to the pack- 
sa<ldlo is shown in the following sketch : — 




M.l.llr. A. |«d o( one t^ i>f [n.k-MdcU». B. onlcr nb of littv. C. In^ of 
riblxil Dtailiw lornlMnl. D, faMk at ktoal faaa* of itttr. B, haefi lor 
*u)>i<>MUng conr. W, »B«Jwi loojaf hum. 
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M. LocatP' Siittjh- Litter Mule Conveyanep. 

One of the Locati mule conveynneee wap peculiar, the Comtructi 
pack-BaddlG, and the litter carried upou it,' being both ^fn^"^!,] 
dem^ed to be home by a mule deetined to carry only iiit»r 
n rangle patient. The purpose of this contrivance was 
to enatn-e the transport of a woiuided man wthout intev- 
raption along the verj' nan'owefit pnseages or defiles, or 
along i-onds enouniheretl by numerous vehicles ; in short, 
anywhere ivhere the miUe itself conid paas. In thiR inntanee, 
there wflfi upon the paiik-saddle a small wooden plate 
turning I'endily ii|iim a pivot. This revolviiig pinto liiid upon 




& 



its upper surface four holes or fioctet«, and the litter was con- 
nected Mfith it by four small imn feet, projecting from the two 
principal ribp which were made to fit into these depressions. 
The litter was no less peculiar in form than in constrnction. 
Instead of presenting a simple bed or cradle, which form wimld 
liare given rise to inconvenience from the animal's liead in its 
movement, striking againut it, the litter from the middle is 
separated into two divisions, shaped so as to receive the legs of 
a patient^ one in each divisiun. The animara bead ia between 
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American Mule'Litters. 
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saddle. 



on 



Ohap. VI. these divisions when the litter is in a longitudinal direction in 

respect to the animal, as it is when a patient is being carried 

upon it. The pack-saddle, litter, and tne hoops supporting the 
cover, have been all made as short from above downwards as 
practicable, so'that when they are all in position, the whole does 
not exceed the height of the animal's head. Here again, the 
object was to obviate the risk of collision with the branches of 
trees overhead. The litter was made to fold in three parts for 
package ; each leg-piece folding upon the middle part, and the 
nead-piece over botn. To place a patient upon tne mule, the 

{'oints of the litter, which is laid upon the around, are first fixed 
>y the iron pins, and the patient is then laid upon it. When 
the patient has been settled in his place, the litter is raised up 
by two men, and laid on the revolving plate across the mule. 
As soon as the pins of the litter are in their sockets, the plate is 
turned round so as to make the litter take a longitudvtal direction 
corresponding with that of the mule itself. The litter is fmiJier 
secured to the pack-saddle by side-straps. As the width of the 
litter in this arrangement corresponds very nearly with the outer 
limits of the animal's flanks, and its height with that of the 
animal's head, as little impediment is offered to the progress of 
the conveyance as can be practicable with any form of .mule- 
litter. 

The sketch shows the arrangement of the litter upon the 
pack-saddle, the head of the htter being presented to view. 

The mule litters of other countries at the Paris Exhibition 
offered no special features worth description. The Portuguese, 
which were similar to the French in general design, were very 
bulky and heavy ; so much so, that they could only be carried 
by mules of the largest and most powerful kind. 



Woodcock's Mule^Litters, 



Mule-litters 
slung from 
outriggers. 



These mule-litters were partly supported by being sus- 
pended from wooden outriggers, one on each side, and pro- 
jecting from the saddle. Leathern straps were used to 
connect the litters with the outriggers. The design of 
tliis contrivance was to preserve a strictly horizontal position of 
the two Utters while patients were lying upon them. It was 
evident from considering the material of which the projecting 
supports were composed, their shape, the length of leverage, 
and the force which would be exerted upon them, that such 
coiitrivaiices would speedily become broken or otherwise dis- 
abled on active service. They were the invention of a Mr. 
Woodcock of New York. 



Mule-Paiiu icrg. 



United Stales Mule Litter. 



' The mule-litter which was adopted for use in the United Cnited 
States' army is shown in the following iHuetratioii. It is cwied f!^„y 
from a drawing kindly sent to me hy Surgeon-General J. K. litteV. 
Bames. 

The American litter above represented is of precisely the 
same pattern as the lunle-litter formerly used in the French 
army, but now abandoned. It was chiefly faulty because it 
could not be fuldetl up compactly, and also, as mentioned in 
former remar^^ because there were uo means of reudcriog it 
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rigid for temporary use as a stretcher. The htter frame was 
jointed in three sections, Imt the head-piece and foot-piece> not- 
withstanding these joints, could only be raised and approximnted 
over the centre compartment ; they could not be laid flat, one 
upon or within the other, owing to the strain upon the canvas, 
and to tlic fact of the head and foot-pieces beiug of the same 
width. They were tried and used in the war of the Rebellion, 
bat were soon laid aside for more convenient forms of caniage. 



" MHle-F.n.nier^. 

These conveyances are simply long wickerwnrk baskets, Conitruction 
with rather low sides, in the form of cradles, covered "f ""■''" 
by an arched canopy of canvas supported on foiu' hoops. P"""""- 
They are earned in the samt' way that cases containing stores of 
materiel are carried by bat ai'imals, and are suspended and 
secured in a similar manner. Thc-j' do not admit of l>eing folded 
up. or reduced in size in auy way. Mule-panniers do not form 
part of the regular eqriipment oi any nrmy, and have only been 
employed in the absence of the necessary number of regular 
litters. Similar contrivances can readily be made in the field 
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Tieo-hnme Lift em. 



wherever the meann of ranking gabimia fxiert. In some feepecta 
Biicli panniei-B, whoro Buffieient bedduig or other Boft niatorials 
have been placetl in them, answer well ennngh the nnrposen of 
repilnr httcre. part.ienlarly fi>r the carriage of men mpabled by 




Fig. XCIV— Mill.- pitinier* <i 



■ 'hp outUbp of "ick and ii 



extreme weakneeB. as they afford support, on every rade to such 
putieiitR; hut their cumhroiiB size and unyielding forms quit« 
unfit them tor general use as ronveyanoes of the ulasa under 
ronnideiiition. 



Ttro-homf LitUr*. 

It IB ni-evmarj- to notjci- another form of aick-transport 
Htti-r issuwl for use in the early part of the late war in 
thi- Uiiitwl Slatktt, in whioli. instvad of two Utters beinj' 
tn.i5{>ended acp** oiw horee or mule, one Utter was BU^tcodea 
W'twwn tw>i horsea. TIiib ta a vwy ancient form of litter in 
Eun>pe. Kr»-queJit notioee of it occur, showing its conuuon luw 
(in ocoftMoiiB of state and ceremony, as well a» its employment for 
thv nurmgi' of mck perwons* in the records of om- own Amntry 



* Tko* Bom of liHitT n rtttm^ to m bt« m Uv n«pi of Chttris tW Sad. AJ 
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prior to the introduction of coaches. It seems curious that Chap. VL 
its use should have been revived in modem times in America, - 

The order for the issue of these litters was fii-st given by the 
United States' Army Medical Board in January, 1860, in the 
following terms :— " Ordered, that horse-litters be prepared and 
furnished to posts where thev may be required for service on 
ground not admitting the employment of two- wheeled caniages ; 
the said Utters to be composed of a canvas bed similar to the ^i*"f*'S5*V^"- 
present sti'etcher, and of two poles, each 16 feet long, to be states' to- 
rnado in sections, with head and foot pieces constructed to act hone litter. 
as stretchers to keep the poles asunder." 

The side poles were to be of ash, the head and foot pieces 
nine inches in height, of canvas stretched over strong iron wire. 
The canvas part to be five feet ten inches in length, two feet 
three inches m width. 

A similar kind of conveyance is used in some parts of India, The 
where it is called a '* Tukta-rewan." The central part is more <^"k**'»'^">* 
like a sedan chair than a litter, but this, inconvenient as it would 
be for an European, is convenient enough for the Asiatic, from 
the pecxdiur ease with which he is able to take his rest in a 
sitting posture upon a flat cushion. Like the two-horse Utter 
just described, it is attached to two long poles, and is carried in 
the same way between two horses, one of which walks before, 
the other behind tne conveyance. The poles rest on sUngs 
passed over the pads which are girthed to the backs of the two 
norses. Native ladies not unfrequently travel in these vehicles. 

Two-horse Utters seem to be conveyances of very doubtful Remarla ou 
expediency, if emedient jit all, under any circumstances. It is J'*® ^^ ^' 
a very unprofitable expenditure of labour for two horaes to be litterl?*^** 
devoted to the carriage of one sick man, when the same pur- 

?)se can be more economically accomplished by other means, 
he comparatively little width of space occupied by such litters 
SVes them some advantage in moving along nan'ow ways 
rough a partially cleared country, but they c^innot travel 
along narrow tracks presenting short turns, such as winding 
paths with steep acclivities on one side, which are so frequently 
met with in hilly districts. The conveyance is too long and 
unyielding for such movements. Again, it is imsuited for any 
but tolerably level roads. It is destitute of any provision for 
preserving its level in case of the leading horse elevating the 
fore part of the long poles, while the hinder part is depressed, or 
vice versdf so that a road presenting either a steep ascent or 
descent would cause great inconvenience to any invalid in the 
Utter during transport. 

TLe two animals are not easily managed by a single conductor 
under various circumstances, and to supply a second man, so 
that each horse may have a conductor, would add still more to 
the wasteful outlav of labour which, without such an addition, 
is already a sufiicient objection, not to mention others, to the 
employment of two-horse Utters in miUtary service. 
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The Ti-at-oix. 
This ie a kin<I of Blcigh litter dra^vn by one aninial, aud 
cunmsting of two long poles turned up slightly at tlieir 
tLicker ends, — these rest cm the gi'oiind, and on the traverses 
which bind them, the patieut rides. Thin ends paaa into the 
saddle on the l>in;k of a horso. A special feature of the travois 
is that when it approaches nnj' obstacle the conveyance is 
lifted by hand over it. In North America it ia still used by 
the Indians, bat not to the fame extent as formerly. Such a 
foi-m of transport could only be used under veiy special and 
urgent circumstances for the carriage of wonnded and sick 
men. 

Conchidmg Remar},». 
The deaciTptions winch have been given of the seveml fomia 
of conveyances under consideration have afforded sufficient 
means of estimating their c ompamtive value for use in campaign- 
ing. There can be no doubt that tliere has been a great advance 
in the art of constnicting cacoleta and Utters, and those which 
liavo been described are among tho best. The English varieties 
^■^ for the English service are moat suitable^ combining, as thoy 

^^B do, strength, durability, and lightness. The advantages advo- 

^^H cated lor these conveyances maybe summed up to he: — the 

^^B ease with which they can be carn'ed on the march ; their appli- 

^^1 cability under circumstances and in places where wheeled 

^^v~ veliicles would be altiigetlier inadmissible; the fadlity with 

^^B which tliey can be taken over the most broken and precipitons 

^^1 ground to the very spots where wounded are IjTug: tbt* eaae 

^^B with which wounded can be conveyed by them to distanues 

^^M which would be far too great and tedious for the use of 

^^K etretchew carried by bearers ; and, lastly, the many field usee 

^^H to which the mules nnth their pack-saddles can be turned, when 

^^H not required for sick-trau sport purposes. At the same time 

^^H it is necessary to remember that, to ensure their efficiency, 

^^H certain qualifications ai'e requisite in the mnles, which are not 

^^H attainable nHthout considej-ablc expense ajid systemadc care, as 

^^H well as in those who have to conduct them, and to attend upon 

^^H the wounded. Unless the mules possess sufficient strensta to 

^^H carry tiie weight of the two men m addition to the articles of 

^^H their equipment — unless they are sufficiently docfle and trained 

^^H for the work — unless the corps in whi^e charge the animals 

^^V are placed is properly organised and practised, so that the care, 

^^B feeding, protection, harnessuig, and workiug of the aoimala are 

^^1 dnly attended to — and. finally, unless the men, to whoee charge 

^^B thewoimded are entrusted are sofficiently practised in the proper 

^^H exercise of their reeponsible duties, among others, in the be«t 

^^fl modes of loading of taking care of them dming the transport, 

^^H -tlieir utihty is lost, for \fnthnnt these essential adjuncts. It is 

^^H obvious that in actual campaigning the animals and couvey- 

^^H ancee will quickly become unserviceable, and tlteir purposes 

^^L have accomplished in a very imperfect way. 
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CLASS IV.— CONVEYANCES DRAWN BY ANIMALS. 



General Obsebvatioxs. 

We now como to a class of convcvancos, the use of which Chap. TT. 
has not ouly to l)o stiuliod with ivfereiico to the intrinsic 
qualitieR of the vehicles themselves, tlicir relations to the power 
by which they are set in motion, and to the other conditions 
which have been shown to influence the forms and construction 
of the several kinds of conveyances already considercd, but 
also in respect to another circumstance, viz., the nature of the 
country in which they are tr) be employed. All the con-' 
veyances for sick and wounded which have been designed 
for carriage by men, as well as those l)()rne by quadrupeds, are 
comparatively independent of this consideration, being adapted 
*for use on any groinid over which either men or mules can 
walk; and even the convevances wheeled bv men, which can 
aho be carried by bearei-s, are not liable to be baffled by meeting 
.obstructions or excavations which would l:)e fatal to the employ- 
ment of wheeled conveyances dra'wn by animals. 

The same qualities of strength eombuied with lightness. Necessary 
.portabilitVt adaptation to the necessities of sick and wounded, qualities of 
-racuity ot loaduig and unloadmg, and economy m cost, as dniwnby 
.regards the vehicles: the sjime circumstances in regard ammalB. 
to the maintenance, protection and litness for service in 
the fields of the animals and of those who liave care of them: 
have to be taken into account, as with tlie several kinds of 
.conveyances previously described ; but, in addition, a tolembly Can only be 
level condition of the surface of the country, or, if broken into <?"»ploy«l 
hills and valleys, the existence of made roads, is essential in wMcli^"" 
order that this class of carnage may be used with advantage, tolerably 
and with diie regard to the maintenance of efficiency. At ^^^^^^ 
the same time, a field hospital wagon sliould not be so 
constructed as only to be capable of being siifely conducted 
over such well-made roads as are met vni\\ usually in this 
.country; it ought to be put together strongly enougli, and to 
be so mechanically aiTanged witli regard to the maintenance of 
the line of gi'avity within the wheels, notwithstanding 
considerable deviations of the surface u])on which it is moveci, 
as to admit of its use in all places and under all circumst^uices 
in which other militaiy wheeled conveyances can be used. 
Just as conveyances borne by men and animals should be Should bo 
'Competent to follow the figliting line over every kuid of ground capable of 
that they can move over, so it is desirable that the wheeled |IJ)J*ei^*.|. j],^ 
.ambulance carriage drawn by hoi-ses should be capable of being other trans- 
..taken with. ease and security over any ground, s(»ft, rugged, or iwrtrehiclea 
broken, and down any decli^^ty, over which tlie rest of the «f ^^Jjcarmy 
(6107) s 2 **" ^- 
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tnm»port of the amiy can be token. It is Hometimes said Iluit 
the aiubulaiice eamages should be capable of going wherever 
guii-ainiages cau go, but tbis la not expected, and, indeed, 
cannot be carried into execution. Gim-camages have to be 
forced over the most difficult places, rocky ground, gi-ound 
broken into deep furrows and high ridges, and at the naiae 
time to be manoeuvred in a manjier that no vehicles fitted with 
springs could be subjected to witli impunity. Such springs as 
are capable of atfordiug any ease to tlie patients carried in au 
ambulance wagon would be inevitably broken, or otherwise 
disabledr by the vi<.>lent shocks which gun-carriages must bo 
able to withstand with impunity. If the principle be accepted 
that an ambulauoo wagoiL is to be capable of going wherever a 
gun-carriage can go, then it vnll have to be built of such great 
solidity that one of the most important qualities of such a 
conveyance, ready mobility, must be at the same time- 
destroyed. It is better, therefore, to lay dowTi the rule that au 
ambulance wagon shoidd be capable of going wherever th& 
other wheeled transport vehicles of the army can go, leaving tw 
other forme of ambulance transport the duty of removing any 
wounded who may require removal from the difficult gronud t» 
which gunB have occasionoUy to be taken on field service. 

Section I.— Histobt of the Fodbth Class ok Ambulakcb 
Transport. 

Tltere is no distinct account of wheeled conveyances having_ 
been constructed with special adaptations fop the conveyance m 
sick and womided of Britiali armies until the period of the 
the Peninsular campaigns. In the wars in which the troops of 
this countrj' were engaged on the continent of Eiuifpe prior t<K 
that period, it seems that, so far as attention was given to tho 
subject at all, the authorities chiefly depended on obtaining 
some of the ordinary vehicles of the coiiTitry which formed tho 
theatre of war for the carriage of the sick and wounded of thear 
armies back to the base of operations or port of embarkation," 



' The following interesting note occun in a hiiloir of the war in tlie Spanitk 
Netherlsndi, 1691, «bicb 1 found in the libmrv of Ibe Royal Unitt^ Service Idfti- 

"This it an impartial account of the buaineia of that day of nbicb tho Frencb, 
Botwithdanding their Ta Ueum«, have no great reason to brag. 

" Before I quit thia Kflatioa of tlie Eiigaifement, I can't ouiit the generout- 
Cbarily of the I'rinceH of Vauditioiit at BnisjcU, 

" 1 wisli that all those of hrr CoDimunian as the Popes have canonized hail a* 
good a Title lobt> Saints: For I ha nnniber of our wotinilci) being grvalerthan couU 
be contained iu the Hospital which )ho King bad at Brussels, a grrat manj on the- 
Uondaj in the ETening were Ijing Hith their wounds up and down the Slredsi 
whereupon this eiCEllanl Princess, moved with a Christian Principle of Cliarit;, 
weat in licr coacb. attended bj a great man; Flambeaux, up and down tfae Btreeti to 
find them out, and had them conducted to the great Hall of the Palace, wliere tbs 
•aw Ibein dreised of their wounds herself bj her Surgeons, she and the Ladie* of 
ber Attendance giving Linen and otbcr necessaries for that purpose ^ And here rhe 
maintained them till tbej' could either be reuioTcd to the olber Uospitals, or till 
the.T were in a conditiou to go abroad themselves." — Ilsitob. 
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In France they do not appear to have heen employed until Ch*p. 1 

"tlie year 11\)'2, when Larrey had light wlieeled conveyances 

speciallv constnicted for romoviiig womided Koldiem from piaye^"'il 
the field as part of the organisation of his ambulaacc Vranoe in 
volante. It is a curious circumstance, as irili be noted '732. 
hereafter, that although France introduced theso conveyances 
at this comparatively early date, for many yeara she aban- 
L doned the use of them ; while other countricB, that intro- 
I duced them among their military equipment much later, have 
I not only continued to use tliem to the present time but have 
I unceasingly devoted great eflbrts and expense for their improve- 
f ment. 

It han been uheady mentioned that when the wagon train During tbo 
as organised at the commencement of the PeuiuBulai' Peniuiulnf 
I war, Hmong the cairiages under its charge there were **'■ 
Isome especially constructed for the transport of sick and 
F "Wounded. These were apiiug wagons, designed for carrying 
eight men in a sitting posture, or two men lying down. After 
tile termination of tlie Peninsular War and the campmgn of 
1»15, little appears to have been done in this coiiuti-y witli a 
Tiew to the improvement of wheeled ambulance trant<port 
suitable for European service — if we except the experimental! 
trials made with Veterinaiy- Surgeon Cherry's carts, and the 
practical observations made of their qualities in the expedition- 
ary force under Sir De Lacy Evans in 1835 — until the outbreak 
of the war witli Rusria in 1854. While that war was in progress, During thi 
however, much attention was given to the subject, and since its Crimean w 
«onc]uBion, numerous contrivances have been brought forward 
with a view to tlie improvement of the ambulance carta and 
wagons in use at the successive periods at which these altemtious 
have been suggested. Indeed, the varieties of ambulance con- 
veyances which have been brought to notice in England and 
on the continent of Eiu-ope, as well na in the United States, 
have been so numerous of recent yeara that it will be only 
jinesible to describe some of the most important among them in 
thin work. 

In the year 1867 a large number of wheeled conveyances ExUibition 
was collected, and for the most pai*t placed side In- side in the ""[g^^""" 
park of the Universal Exhibition at Paris. The Governments H-,gon« 
«f England, France, and the United States esliibited the P»riiin 
nuthonsed wagons of their respective countries for carrying 
nick and wounded. Patterns ot nearly all the conveyances of 
the same class that had been used during the war of the 
rebellion by the United States Sanitary Commission, were 
exiiibited in a collection formed by Dr. Evans, the eminent 
American dentist at Paris. Other examples were exhibited by 
the National Societies for Aid to Wounded in time of War of 
Italy, PruHsia, Switzerland, and Austria. Altogether seventeen 
ilhistratious of this class of sick conveyances were exhibited, 
and of this number thirteen were full-sized patterns complete in 
all respects, the remaining fom: being models. An opportunity 
was thus afforded of comparing one kuid of carnage with 
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means to be provided for carrying this purpose into eft'»ct imder Oii»r. "fit 

tht' ordinary circumstiinceB of" modern warfare. That they ore 

occasiniially to be dispensed with when more important tntereste 
ato at Btaie than the aifety of tho wounded of a pnrtitnilar 
force, as in the rapid movemoiits of iiiciirsionary attacks iir of i 

I'Seconnoitring' expeditions, does not militate against the general I 

ifrinciple of their regular employment with troops on active 1 

aenriee. The ooaveyauces earriect by men, and tJioee borne on 
Hie backs of animals, in European warfare, are usually to be J 

re^rded aa expedients for meeting temporary purpoaeB or 1 

npoci^ circumstanoea. The former cannot be employed for long ^ 

dwtanccB owing to the limited numlior of bearers usually avail- 4 

able, and to these quickly beoommg fatigued ; while the latter * 

fte i& adapted for the carriage of eick or wounded for prolonged 
iriods, and shonld only be continuously so employed when the 
rfaw of the conntry or o*her circumntaHceB do not admit of 
wheeled transport being used. But wheeled transport iiuportsuce d 
can l>e adapted to almost all the neeessitiefi of siok and I'^P'"?', 
wounded men over oi-dinary rnadpi, and its progress can be ™[jp,^nt 
maintained quite as Ai-ell as the priigresn of the stores and 
materiel of the army. Thesi- qualities of wheeled ambulance Su[i™oritjor 
conveyances make them pecidiarly suitable for use on the line of wi'™'<*l "jo" 
ntarcli, and it has been long since proved that in the sustained otiierkliids 
movements of armies, especially when a force is numerically trmnspoitoi; 
ily adequate to the necessities of the occasion, the means of '1'*'""'°^ 
trrying for a few marches the men who suffer from the tempo- '"*"''■ 
y ailments wliich constantly arise among troops on active 
vice, or from slight injuries which only incapacitate them for 
■y for a few days, is a real military benefit. It is so, first, by 
iveiiting the strength from being diminished as it would 
iwwioe be by such men being left behind or sent to the rear, 
imd, secondly, by preventing the evil results which invariably 
follow the detachment of men fri>ni their corps when active 
operations are in progress. But as the ready mobihty of an 
ay 18 a quality whieh gives to the commander of it the 
latest facility in handling it, commanders look generally on 
ich inciimbmnces witli little favour. From knowmg there is 
__i much temptation to carry a vaiiety of things on field service 
tiiey dread that if one cart be admitted for a given pui-pose 
other carts i'or other purposes will follow, and the impedimentH 
of the army be constantly increasing. Sir .Tames McQrigor 
■fttes in hiw autobiography* that when he joined the army in 
le Peninsnla as Principal Medical Oificer under Lord Welfing- 
in 1812 ho found the hospitals in rear orowded with an ■ 
lense number of sick, or reported sick, and woimded officers 
men. One consequence was that a disproportionate part of 
medical officers of the army was detained in the stations 
lOTe this acoumalation ot sick had occun'ed. Toremedytheso 
ik Dr. McGrigor submitted to Lord Wellington a proposal 
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that each corps ehould have a t«Diporary hospital of its own, 
where slight cuftcs of wounds aud (hsease might be treated by 
the reeimental surgeons, and that only special cases of eitlier 
woTindfl or sickneea should be sent to the rear, and these oidy 
after examiaatioQ and reports by medical boards. The same 
nde was to apply to officers. Lord Wellington fully approved 
of thi'se arran^emeuts, as well as of other regulations ha^-iug the 
same end in view ; but when Sir .Tames McGrigor proposed 
further that each regiment and brigade should have provided 
for it the means of conveying its hospital establishjueat, Lord 
Wellington would not hear of it He said he would have no 
veliicles with the anuy but for the conveyance of guns. Ho 
admitted it was lamentable to see so many men slightly ill or 
wounded sent constantly to the rear, and diminishing the force 
of tliu nnuy in a greater proportion than the reinforcements 
from England were adding to it ; but he said :— " I cannot risk 
eitcnnibering the army and impeding its movements either in 
advancing or retiring. Notwithstanding, however, the objec- 
tiuus which then existed in Lord Wellrngton's mind on this 
nubject, ami which were not improbably due in a great degree 
to llu' peculiar cii-cumstances of the occasion, the secrecy and 
rapidity with which the army was moving upon Badajoz with 
tlie ii)tuiitioQ of investing the place before the French com- 
Uoudt-r ^Hiuld got down to relieve it, the practice of having a 
cart to (.^irrr slight cases ^aduallv crept in, even during this 
aiiim'h; fur the rvgimental commanaing officers, being unwilling 
ti) |iart with men at a time when eveiy bayonet was of im- 
IMutancv, did vreirvthiug they could to keep with them all sick 
luul hurl wbi.> wi^tv likeTy to be able in a few days to resume 
lh«ir phcta in tho nuiks. nud the regimental medical officers 
twd^jr ontond into their views. And so it came to pass, Sir 
JfolKUM MoQrigor ruuwks, that *■ few corps were to be seen 
withuttt » out to oury thvir slight cases with them when they 
iWU^'>)u'^L'^ Tbo oute ben referred to were thoBe of the 
^Im'l. Tlwp advAutaces of cvnriug on slightly sick men was 
■PNMVwUv iitcknowl«<lg«a daring tKe campaigns of the Pcmusulai- 
Wh^ itM aiviiig ««|[OM were not unfrequently ordered to be 
<«ttlMi«d to r>ciinM)il« fa» the parpose nom the wagon train. 
'BuJaw ^W MiUy howNtal wtwant wer» regularly issued to regi- 
IMMiIk wh f«r« M th«ir field eqnipmeut. Two ambulance 
VN4i>>tWk ^*<M> (vw CAiryiu^ siek lnt wounded men, the other a 
^<a4i>!iw tvw •h^n^ wtv att«chetl to every regiment forming a 
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part of the army of occupation in the year 1815. The Chip. VI. 
system of regimental issue was not followed in the Crimea, — ~- 
OA\dng probably to the stationary nature of the opera- 
tions in which the troops were engaged ; but the ambulance 
transport was attached in fixed proportions to divisions of the 
army. 

To sum up the arrangements, then, the system of employing 
specially constructed vehicles for the carriage of sick and 
wounded, not appUcable to the carriage of stores,* is the most 
efficient, and therefore in the end the most economical, for an 
army operating in the field ; while, as regards transport com- 
munication between the several intermediate hospitals estab- 
lished along the line of operations of the army, and between 
them and tne base, the use of carriages of a mixed kind, that 
is, vehicles capable of being adapted both to the carriage of 
stores and of sick, appears to be practically free from objections, 
and at the same time to be more economical as regards cost, 
taking into the estimate the amount of work done, than the use 
of special conveyances for each service. 

It may generally be stated that sick and wounded should 
only be carried in properly constructed ambulance carriages, or 
country carts properly improvised, and that sick carriages as a 
rule should not be used for any other purpose. It should be gene- 
rally known that during actual fightmg the Geneva Convention 
expressly forbids the use of any carriage forming part of an 
ambulance being utilised for any other purpose. 



Section HI. — Remarks ox Horses in relation to their 

EMPLOYMENT WITH AMBULANCE TRANSPORT. 

Observations are elsewhere made on the kind of horse 
most fitted for carrying sick and wounded. A few further 
jremarks on the quality of horse suitable for drawing wheeled 
vehicles containing sick and wounded, and on certain circum- 
stances connected with the application of horse-power for this 
Surpose are now introduced. In Europe the use of horses for 
raught labour is universal ; in the East and at the Cape of 
Good Hope, oxen or bufialoes are largely employed instead of 
horses. 

On considering all the circumstances of ambulance vehicles, Kind of hone 
the nature of the work to be done, the usual rates of progres- »tt»**We. 
aon, the fact of the same horees having to work continuously 
the whole day, and often for many successive days together, it 
becomes obvious that the kind of horse which is most suitable 
for their draught, approaches more closely to that of the best 
breed of cart horses than to any other sort. Some of the 

analities which distiiigmsh the charger, the carriage horse, and 
lie best descriptions of coach hoi*ses,— high speed and mettle, 
and especially what is called good action, liftmg the feet high 
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Chap. VI. 



Strenffth of 
draught- 
horses. 



Limit of 
pace and 
endurance. 



liy free movonients of the kiioc, shoMy pace, elevated crest and 
spirited can-iage of the head, — are not only not required, bnt> 
indeed, are some of them verj' objectionable qualities in horses 
destined for the draught of ambulance wagons. Strength, a 
moderate amount of speed, prolonged power of endurance, a 
sound and vigorous frame, Avith the other qualities common to 
all ho]*se8 liable to be employed in campaigning, are what are 
wanted in draught horses for these vehicles. There can be no 
doubt that the strength of horses is better applied in drawing 
than it is in carrjnng heavy weights. In the one ease his 
muscular power is more or less interfered with according to the 
manner in which the weight to be earned is fastened on the 
animal : in the other, his muscular power is almost entirely free 
and unfettered. 

" In the English army horses and mules generally draw the 
ambulance carnages. Ihe class of animal for ambulance trans- 
port work should be strong and hardy, qiriet, and docile. Speed 
or action are not required, but a slow, measured pace, of 3 or 4 
miles an hour, is quite fast enough for the purpose, and should " 
not, as a rule, be exceeded. Led or driven horses are infinitely 
preferable to the postilion fashion of the Army. An interesting 
circumstance, which a French anatomist proved some years ago, 
was that a horse was a more perfect machine walking than 
trotting, and could accomplish more work through a longer 
space of time, and with less expenditure of energj^, than at any 
other pace, from the fact that the levers of his body are more 
perfect and co-ordinated .at that pace than at any other. This 
18, moreover, bonic out by everyday observation, and proves 
the truth of the adage, ' It is the pace that kills,' and it is hai*dly 
necessary to say here that we desire our transport to last. Pro- 
portionately one hoi*se will do more than two, and two more 
than four. 



"There is a limit of pace, and a limit of endurance in every 
animal, and a slight excess over either, particularly if continued 
man^ days in succession will weaken, if it does not destroy, the 
efficiency of the transport.** 



Sscnox IV. — ^Requisite Qualities of wheeled Ambulaxce 

Transport. 



Jntwl 



There are cei-tain necessiiry nualities in conveyances moved 
by draught power intended for the cairiage of sick and wounded 
men, and certain provisions necessarj- to ensure their effi- 
(dencv, that are connnon to all such vehicles whatever may 
be their individual forms. These mav be enumerated and 



• From " Tlie Trausport of Wourdwl in Modern War," bv llic Editor, Journal 
of the Royal United Seirice Vol. XXXV. 
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conEddered with adrantage before noting the special construe- Chap. VI. 
tion of particular cairriages. They are the following : — -" — 

1. The conveyance must be fitted with proper spiings or Springs or 
(^er contrivauces in order to prevent the force of the con- otlier contri- 
onesions, which the vehicle will be subjected to in ti-avelling, n^^f'^^y 
from being directly communicated to the patients within the 
conveyance. 

2. The conveyance should be fitted to carry the gi'catest Capacity ado- 
nnmber of sick or wounded that can be got along by the qu»<eiothe 
amount of draught power employed, consistently with due pro- emploTod!*^^' 
vision for all the other requisites of an ambulance vehicle. 

3. Provision must be made for the conveyance of men in a 
recumbent 4s well as in a sitting position. 

4. The carriage must be capable of being packed up for Portability of 
transport on board' ship, and capable of being readily put f|i«^ehiole 
togetiier again for use on landing. This more particuhu'ly * ^ ' 
Implies to carriages in the British service. 

5. Provision must be made for repairing pai-ts which are Means of 
liable to be damaged, and replacing those wliich may bo lost^ rciMiinng 
especially such as are essential to the efficiency of the whole at hand. " 
conveyance, as the wheels, for example. 

6. The strength of the vehicle must be adequate to the Proper rein- 
shocks it will meet with in campaigning, but this power of ^ j°° ^. 
refflstance must not be obtained by adding to its weight to sucli \^g^^ and 
an extent as to unfit it when fully loaded for the draught, and draught. 
continued exertion over all kinds of roads, of the number of 
animals it is intended to be dmwn by. Durability and lightness 

of draught must be made mutually consistent. 

7. Provision must bo made for the can-iage of water, a few . Prorision for 
sketchers, means of artificial light, and such surgical articles and carriage of 
restoratives as the wanta of wounded men in the field usually ^*^'"- 
demand. 

8. The vehicle should be provided with the means of pro- Protection 
tecting those who may be carried in it from rain, dust, and the f«>mruin, 

_i __ n ,\ "^ sun, and dust. 

glare of the sun. ' 

9. There must be a free circulation of air in the veliicle. Sufficient 
eq>ecially in that part where the recumbent patients are placed. [J^^jJ^J^^ * 

10. AiTangemente must be adopted so that patients may be 'facility of 
lifted into and removed from the carnage with ease to the tie^ts fn and 
bearers, and without iisk of injury to the patients. out of the 

carriage. 

11. There shouid be ready means of comnumication between 
ths sick, and the attendants, or others, who are in charge of 
them. 

12. A place should be allotted for the kits, anns, and ^^"^^^^ 
accoutrements, of the wounded men who ai-e canied in the J^g^^^nd' 

conveyances. accoutre- 

ments. 

Remarks on the forerjoing list of requirements. — In the list of 
requisites just enumerated I have not included thoae for sim- 
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plicity of deerign, general stability, limits of breadth and length, 
facility of turning in narrow roads, and other mechanical 
subjects of equal importance under the circumstances of cam- 
paigning, but which are common to all military wheeled vehicles, 
whatever may be the purpose of their cons^ction. Qualities 
have only been mentioned which are of particular importance to 
form a good ambulance conveyance for the carriage of sick and 
wounded, 

let. As to the springs, — ^Little need be said as to the need of 
springs. A cart or wagon without springs has its body inti- 
mately connected by bolts or other means with the axletree 
and wheels so that the whole is knitted together into one piece, 
and a sudden stroke or jolt communicated to either wheel is 
directly transmitted to the floor of the machine, and to anything 
placed upon it. The torture inflicted on wounded men, the 
mjury added to the wounds themselves in many instances, 
especially to those in which bones are broken and splintered, 
the consequent increase of hazard to life, equallv with the 
sufiering and irritative fever caused to patients debilitated by 
severe illness, when they are subjected to the incessant unmiti- 
gated jarring, and occasional violent shocks and jolts, which 
are inseparable from the movements of springless carts and 
heavy wagons over ordinary country roads, and much more 
over roads that have been ploughed up into ruts by the con- 
stant passage of vehicles, are apparent to all who have thought 
on the subject, and sufficiently indicate the necessity for means 
by which such evils may be obviated. But it is not an eaay 
matter to adapt springs so that the object sought for may be 
equally attained under all circumstances; for the strengm c^ 
springs must be adjusted to the weight whidi is placed upon 
them, and the weight in ambulance carriages cannot be caicu^ 
lated as a constant quantity. Again, if the road over which 
the vehicle is passing be very uneven, the pressure on the 
several springf- ^^-ill vary according to the inequaUties of level, 
and their influence being proportionably distun>ed, an unequal 
effect \vill be produced on the occupants of the carnage 
according to their position. Various plans have been resorted 
to for ensuring an evenness of result under all circumstances: 
— of breaking the concussion alike whether the vehicle be 
occupied by its lull complement of patients or only by one or 
two. Some of these methods will be referred to when describing 
the piirtieular carriages in which they have been employecL 
The material by wliieli the elastic quality is given is not sirnilar 
in all vehicles. In some ambulance conveyances the qpiin^ 
are made of steel and resemble ordinary carriage springs;, in 
others they are made of vulcanised indianrubber. There is one 
»t^»rious objection to the use of india-rubb«* tot Sfmngs in 
vehicles which are subjected to occasional severe strains and 
are ilesi^ueil for use m all climates. However elastic, and 
perfect in all respects, the india-rubber composition may be 
when tirst appheiL it is liable to deteriorate gradually, more 
especially if it be employed in a hot climate, ^^^lite le^d. 



Pofillons 0/ Patieuta in Ain/iuluiiee Ci 
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ilpbur, und other matters, iieimlly constituto sonic- among tlie 
'arioiis iugrejiunts of viilcanised iinUa-ruljbor, luul, iti conso- 
l^neiKre, a chemical actiou slowly takes place withlu its Bat>- 
'^'itftDce, even though the muterial may be lying unemployed, and 
,ie remilt of this action is such that the homogeneous character 
[pf the rubber is lost, it acquu'es more or Ic-ss ttf a granular 
londitiou, and is easily torn asuuder. This deteiioration occurs 
iidly when it is subjected to much straining, and when 
'fiDce this change has occurred thi-oughout the spiiug, it is 
indiTed useleea for the prnpose it was intended to fulfil, 
2ntL Propm'lioii of capacity to draught -powers. — Economy 
ilictatee tlie rule that tlie capacity of a vubcle as regards the 
number of sick to be earned should bo fully equivalent 
_«0 the draught-power attuclied to it, consistently with other 
requisites. At the samo time it must be admitted that it is very 
diflicult to lay down distinct rules for the number of sick to be 
caiTied by conveyances according to the number of horses by 
which they are drawn; for variations in the qualities of the 
horses employed, in the nature of gi-ouud over which they 
may have to be used, in construction according to tlve 
positions in which they are adapted to carry the patients, and 
*iii other such circumstauces, constantly occur to modify regula- 
^ons formed ou the subject from ordiuarj- data. In practice we 
tad carta drawn by two horses, which have been constructed to 
'"Carry only two sick or wounded men lying, thus allowing one 
patient to one horse ; we find others, with the flume amount of 
draught, designed to carry two, or even three men lying, and in 
additiou nine persons sitting, allowing even six patients to one 
e. So we find wagons drawn by two horses designed to 
/ eight wounded men and a driver, or foiu- and a half men 
D each horeo ; and wagons drawn by four horses, designed to 
iarry ten wounded men and two driveiB, or three men to each 
loi'se. These different arrangements servo to exliibit the 
raiying amounts of accommodation which have been provided 
B different veliicles. Exteuded observation and experience ciiu 
bne furuiflh a safe test of the proper proportions to oe preserved 
br the transport of the greatest number of sick at the least 
poeeible expense of horses and drivers ; but as a general rule 
two large horses can draw a h>aded ambulance wagon over fair 
roads, but in districts which are hilly, or where tlie roads are 
bad, and the draught heavy, an extra pair is required. 

IZrd. Accommoiialion for rennnbent uk well as tilting palieiiCg. 
p-The accommodation for the recumbent patients need never be 
Ipflt; when not requii-ed for appropriate cases it can always be 
pbade available for sick or wounded men, who under ordinary 
^rcumstanccB would be able to sit up. By allowing for this 
Di every carriage, all kinds of casualties are provided for, 
and possible contingencies met, so far as the space at com- 
Aiauain the vehicle admits. Under any circmnstances. whetlier 
the transport be only for men lying down, or of a mixed kind 
for both lying and sitting, it is difficult to provide for more than 
tro patients lying, or at the most three, at full length with. 
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Weiffht of Anihulance Carriages. 



Chap. TI. 
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safety and convenience. There are some wagons which cany 
four patients, and even, six, but there is no accommodation for 
patients sitting inside under these circumstances. Any attem,pt 
to cany move lying down is thoroughly unpractical. There is 
the risic of the vehicle being upset, and consequently the danger 
to the patients within is increased by requiring an upper tier ol 
recumbent patients to be carried m an ambulance carriage. 
One fonn of cart has been constructed capable of conveying 
tln:ee men in a recumbent position, one between the wheels 
and two over them ; but it was not found to answer on field 
service, and, when so employed, it was not fitted for canying 
any sitters. On the whole, the limitations as to width, length, 
bulk, and weight, as well as the safety of the patients to be 
carried, seem to decide that provision for two or three men lying 
down with a proportion of sitting accommodation cannot be 
exceeded with advantage, whatever the nature of the vehicle ; 
while in a two-horse wagon, if due regard be given to economy, 
and the remaining available space of the vehicle be fully 
employed, the number of pereons who can be at the same time 
earned sitting may be made to vaiy from four (two being sitting 
patients with severe wounds) to six (four being sitting patients 
Avith light injuries) *, or two may be carried lying down. 

4th. Portability of conveyance. — The necessity for being pre- 
pared to convey on ship-board all kinds of ambulance vehicles 
to be used in the British service is not of the same importance 
at the present time as it was formerly. The English regulation 
wagons have not proved themselves of great value in countries 
outside Europe, and resort has generally under these circum- 
stances been made to the carts of the country.* At the same 
time it is a great convenience for the wheels to be eaaily 
removable and interchangeable, for the cover and frame 
of the carnage to be easily separated, and by having certain 
portions previously connected by hinges, so that they may be 
folded down. 

bth. Capahilitif of Repair, cj-c. — To effect this object a certain 
proportion of artificers, as well us of carpenters* and black- 
smiths' tools, must be available. These should be carried in 
the equipment of the Bearer Company and Field Hospital.! 

iSth. Strength and Weight of the Conveyance. — The lighter the 
vehicle, consistent with durability, the easier will be the draughty 
and, consequently, the less will be the distress and injury of the 
horses during a campaign, and the greater the i-egularity and 
speed with which the purposes of the carriage are accomplished* 
An anibulanc^e wagon does not require to have the specific 
weight and solidity of frame which are necessary in wagons 
that are c'l^nstructed for being loaded Avith heavy matenals, 
such as have to be carried in the general traflic of civil life, or 
in the store wagons used in campaigning, but, on the contrary. 



* See p. 313. Englisi'. ambulance wagons in Franco^Proasian War. 
t See BriUfh ambulance wagon, p. 310 •# jff . 
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should never be used for any other purpose than ambulance Chap. YI. 
transport. 

To combine lightness with sufHcient strength and accom- 
modation constitutes one of the principal difficulties to bo 
overcome in the manufacture of sick-transport conveyances, and 
how far the object is accomplished in any particular example 
can onl}' be ascertained by careful examination and thorougli 
practical trial of the vehicle after its construction. 

IVu Carriage of Water and Surgical Stores. — Several methods Carriage of 
are adopted for the carriage of the drinking Avater. In some it water, 
is carried inside, in others in a tank fixed to the flow and filled 
from the side. Below the floor is tlie best place, as the 
weight steadies the wagons and the water is kept cool. Six 
stretchers should accoinimny every wagon and four every cart, 
and a certain amount of reserve surgical stores may be carried 
on the wagon. 

Means'of light should also accompany the wagon, in case of Carriage of 
its being used at night. Two descriptions of light sh aild be ^>g'»t- 
provided ; one, a fixed lamp attached to the vehicle itself, the 
other a lantern that can be carried to any particular object a 
light might be ret^uired for. The lamp attaclied to the vehicle 
should be so placed as to give light to the interior, and at the 
same time to indicate outside by coloured gla«s, or other means, 
the nature of the conveyance. Lamps would probably also be 
required to assist the driver at night. A hand-lantern should 
also bo ready for use ; numerous casual circumstances may arise 
to cause it to be wanted at night time. 

Stii, Protection against Weather. — This is frequently obtained Canros roof a. 
" by a canvas roof and sides stretched over movable supports 
and secured to the framework of the carnage. The material is 
light and efficient, resists a moderate amount of rain, and its 
employment facilitates package when the cover is not required 
for use, or when the vehicle is folded up for conveyance on 
board ship. Some vehicles are constructed with roofs of a 
more permanent nature, and are rendered quite impervious to 
moisture. On the whole, however, a strong canvas cover, vnih. 
proper means for fixing it securely to resist the action of high 
winds, appears to answer the pur})ose of a roof best, if not to 
be the only kind of cover admissible, for vehicles such as British 
ambulance wagons, which have to be made capable of being 
reduced to comparatively small packages. 

dth. Ventilation of Interior of Vehicle. — The wounded who VentiJation 
have to be placed in a recumbent position are frequently in a ^ interior. 
half faint condition, suftering from laboured and imperfect 
respiration, and, therefore, especially feel the need of a constant 
supply of fresh air. Without due forethought and provision in 
this respect, the compartments for the reception of these 
patients will not improoably be so hedged in and covered over 
that the free access of air will be prevented, and the sufl*ering 
of the inmates be much increased. Even want of protection 
against rain or cold can be bonie with more impunity than want 
of sufficient movement of air. Various plans are adopted for 
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iuBuriiig n BitfHcieiitly free aocese of tills requisite, such as 
ItMLviiig the sides of the veliicle opeu or only protecting them 
by eiirt4iiii8 that cau readily be rolled up, providiug jaTousied 
(>pbiiiii)j^8 when the sides of the cotiveyaiice are solid, and 
making openings in the roof and ends. The plans employed 
will be again referred to when the several damages are de- 
scribed, but. as a rule, it may be said that the means have not 
liitherto been adequate to the need, especially when the rectun- 
beut patients are not only shut in by the sides of the vehicK-, 
but the access of air is stUl further prevented, as usually hap- 
pens, by the patients who are canied sitting being placed on 
high seats in the fore part of the vehicle. 
» Idi/i. Convenience for LoeuHittf and Unloading. — The height 
of tho part of the vehicle oii which the reeiuubent patients are 
placed must be regulated, and suitable arrangements made, so 
that MMiinded or very sick men may be got into and taken out 
of the places assigned to them with the utmost facility. The 
\irccnt ciixriunstaneea of the wounded men, and the not impro- 
bable hurr^" and condition of excitement of the bearei'S, if tlie 
wounds be of recent occurrence ; the weakness, suffering, and 
irritability of other patients who have been some time under 
tnintmont, whether for wounds or other ailments, before their 
tnuisport, cause it to bo very important for every obstruc- 
tion to the rwidy transfer of sick and wounded into the con- 
vi'vanco to Ixj avoidt-d. Not only prolongation of suffering 
dupeiidiug upon the movi-meiit, but accidents of a painful nature 
tw not unlikely to occur if difficulty be met with, either 
in raising the wnmided up into, or placing them in tlie 
aiubulancf vehiolee. A want of suSicieut facility of loadiog^ 
and unktittliiig fonned one nf the inconveniences of the vehicles 
luwil in the tVimea, in which one tier of wounded was placed 
almvo another tier of wounded. The wounded destined to be 
iMtmoil iu tho upper tier ctnild only be got into their places 
lUidvr any ciivuuiattuices with difficulty, and, unless great care 
wan take)!, with risk of their slipping uQ the stretchers. The 
atiUK- olm'ctioiis tijually applied when it was necessary to remove 
titi'iu. The lu'ight of tho upper tieis for the wounded in such 
ounvoyaucw sliould nevtr exceed tho average height of the 
lui^t wKti ftU' to place the stretchers, upon which the wounded 
\\t wok iHPU ar»' lying, into them. The height of tho floor at 
du' Wtt(p»» fwiu the givund shoiild be 3 feet, and of the upper 

UM. Ac<*M t9 Pnti*Hta. — The importance of the nde that 
(hwi' idiould I* ready means of communication between the 
lUUwttM uf the conv*'yaiico« and the attendant* or others who 
lU'v in chai'go tif them will be at once understood, when the 
\\m\\a\ oiH-inii(itanoe« of the sitk and wounded men who will be 
iHHiU'd aro icnu>mber«tl. 0» the one hand, the patients them- 
wi'lvt-M itltould have the jKiwor of easily calling the atteDtton of 
\\\v attoiidimtti to wants which will inevitably lise from time to 
\{n\\\ inirtifwlarly if tho transit be prolonged; on the other, the 
tillouJanU altould have every facility for watching their patients. 
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and, if necessary, for haQcling them water, or admiiiistermg help Cms. VL 
ill case of h^moTThage or auy other emergencT- 

If aufficient medical attendants be available there should AttenriwiU to 
always be one with every ambulance wagon of n convoy. Six J^™^^'"' 
or eight patients, two of them bo Ul as to render a recumbent 
position necessary, will certainly require freqnent attention 
nuder the circumstances of their traneport, and accidents may 
not improbably arise that will render the prompt applica- 
tion of surgical aid of vital importance. If, however, it be 
impossible to spare one attendant for each wagon when several 
are moving together, an-angements should be made to ensure 
that ready means of communication are established between 
such attendants aa are sent and the patients over whom they 
are placed in charge, A patient should on no account be 
allowed to feel that he is beyond the reach of help till the 
journey's end, but should understand the way of calling for 
aasstanoe if he is iu need, and have confidence that he 
will be attended to. This isolation was one of the com- 
plaints of the recumbent patients shut up in the tiers of com- 
partments of the Crimean four-horse ambulance wagon; these 
compartments were sometimes likened to coffins in conae- 
L qoeace. 

f A good plan for carrying the hospital orderly or medical 
attendant with an ambulance wagon was shown in some of the 
carriages exhibited at Paris. A seat, small in size, just sufii- Se*t for 
cient to accommodate a person sitting, was attached to the back «mbulBncB 
of the vehicle on one aide of the door leading into the con- "it'"^'"' 
veyance. This was designed for the attendant, who, when 
seated, would have his I'eet resting upon one of the steps of the 
carriage. He would thus be in the same position as the con- 
ductor of an omnibus, easily supervising the persons in the 
vehicle, easily called if wanted, and as easily quitting his place 
to render assistance. In some instances this seat remained 
fixed in position, in others it was made capable of folding down, 
or of shding away under the body of the vehicle, when not 
required for use. 

12lh. Stowage of Kits, ^c, — A soldier should never be sepa- 
rated from bis kit in campaigning, and without the provision 
named under this clause, the kits of the sick and wounded 
would not unfrequently be mislaid or even lost. The import- 
ance of providing means to ensure the safety of the rifles and 
accoutrements is also obvious, for under ordinary circumstances 
the vehicles will move over ground held by the forces to which 
the patients belong, and their arms will have to he carried with 
them. The articles of the Geneva Convention, entered into by 
the European Powei« to ensure the neutrality of sick and 
womided troops in time of war, stipulate that the wounded 
men with their private effects and all ambulance material neces- Kiia wid 
Bary for their care and safety, are to be regarded as neutral and ^™„°ound«d 
covered by fnll protection iu consequence ; but equally plainly taldien in 
lay down the rule that no war materials of any kiud shall have Kmbuloacs 
part in the neutraUty. All that will bo necessary to prevent 'etinlt*. 
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infringement of the stipulations when ambulance vehicles! Hre 
moving over ground held by an enemy, as happened in Ger- 
many in 1866, will be to leave the places provided in the 
wagons for the arms vacant. The military authorities in such 
a case will make provision elsewhere for the care of the rifles 
or other weapons belonging to the sick men. 



Merits of 
carts and 
waf^ns 
differently 
estimated. 



Safety of 
wagons. 



Their kind of 
moTement, 



Section V.— On the Comparative Merits op Carts and 
Wagons for the Transport of Sick and Wocjnded, and 
ON the Several Modes adopted for DRiviNa such 
Vehicles. 

Wheeled ambulance vehicles are met with of two forms, and 
these are most conspicuously indicated by the number of 
their wheels, viz., tnose with two and those vith four 
wheels. The former are called carts, the latter, which are in 
their nature only double carts, are called wagons. The carts 
are usually built for draught by one or two horses, the wa^ns 
by two or foiu* horaes according to the size and kind of vehicle* 
Provision, however, is usually made in both forms of vehicle 
for supplementing the regular amount of draught by additional 
horse power in case of necessity. 

It has frequently been a matter of discussion which of these 
two forms is the most convenient and the most economical for 
the transport of sick and wounded imder the circumstances 
of campaigning ; just as in civil life the like question has been 
often discussed in respect of single-horse cai1» and four-horse 
wagons for the general traffic and farming operations of the 
country.* The principal reasons which have been advanced 
against, as well as in favour of, the use of each kind of con- 
veyance are as follows : — 

Arguments in favour of the use of wagons for ambulancs 
purposes. — 1. Wagons are safer tmder all circumstance& A 
wagon cannot be upset so easily as a two-wheeled vehicle. 
Onu of the horses may stumble and fall without risk of injury 
to the occupants of a wagon. 

2. The motion of a wagon is less ii'ksome and fatiguing to a 
patient than the motion of a cart. 

i). The rolling of one or even of two wheels of a wagon 
ran bo stopped without difficulty by various mechanical con- 
trivanc^es, and the progression of the whole conveyance be 
greatly checked at any moment by the friction which fcilows 
Ix^tweeii each locked wheel and the ground. The risk of 
acci(l(?nts to the patients inside when they have to be carried 
down hilly roads with a steep descent can be thus materially 



* It is a oingiilar facf, but in ike English army all transport ia anwnged for 
]).iirs ; one-horse carriage is uncommon ; three-horse, Yerj rare i tlie losda moffe- 
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ver are ver? unequal ; for instance, a loaded ambolanoe on M. lY. weigna ottr 
30 cxst., a water cart under 20 cwt., and a pair of horses is the allowimee to oidi.-* 
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lessened as conipareil with the risk they are subjected to wben CB»r. Vf. 
carts are employed. 

4. Wagons render a less number ol vehicles necessary in a Eoonomj of 
campaign. 

5. The cost of tho equipment le less in providing a given 
nutpber of wagons than the cost would be of providing a corre- 
epouding amount of accommodation for patienta in two-wheeled 
carte. 

6. AsmallermimberofdriTerfiisnecessary. An increase in the DriT*™ with 
number of non-combatant* with an army is always an evil when *»*""'■ 

it can poRsibly be avoided, not merely on account of the expense 
entailed by the entertainment of the men themselves, but also 
on account of the additional provision of rations, tentage, and 
other incumbmnces. 

Objection* to the \i»e of xtagonn for amhnlanff purpoBe*. — 
1, Wagons, as they have been usually built, and as is stated to Weight of 
be necessary to make them substantial and Btrong enough for "•goiu. 
their size, the weight they carry, and the usage they will be 
subjected to. are both cumbrous and hea^'j'. When a wa^on 
has broken down in a nanow pass, at the foot of a declivity, 
' (yr OQ a bridge, it has proved itself to be a sufficient impedi- 

'nt to stop the progress of a whole force for a considerable 

le. 

2. It reqmres time and practice to get a team of four horses Tmnii of 
to work well together; and, even when they have been well f"'"""""- 
practised together, it is almost impossible to maintain with them 

a continued equality of exertion. One horse will pull hard, 
while another shirks his work as he finds opportunity ; and thus 
i-alcnlaiions of power of draught, based on the multiplication 
of the power of draught of a single horse, becomes falsified in 
practice. ' 

3. The sudden occurrence of an injury ot illness to one KfTect of 
horse cif a team paralyses the usefulnees of three others. If ininir "• *»• 
one of the four fail in health, the increased exertion exacted "' '"• '«""■ 
Ironi the other three has a tendency to kncick them up aUo. 

4. A WH;<on drawn by a team nf four liorees has cither two ConduciiuE 
drivem mounted or a driver sitting on a box. In either atMm. 
arrangement the art of driving skilfully can only be attained 

by proper instruction and long practice. An unskilful driver, 
especially in bad roads, who has not acquired the art, not 
merely of conducting the carriage, but also of connecting the 
efforts of the animals so tliat they may all pull together and 
evenly to a given purpose, will cause each horse to be quickly 
fatigued, wnl make under any circumstances hut indifiFerent 
progress, and will not unlikely disable the wagon before a long 
time has elapsed. 

5. The capacity of wMgons cannot be Bub-divided. Thougli CipaciUof 
only one sick or Wounded man may require to be carried, the "»goii«Bot 
transport veliicle designed for the carriage of eight or ten men «"'"'»'■ 
must be employed for the purpose. If a regiment be divided 

Into severaldetai-'hraenta, the means of transport allotted to the 
regiment cannot be divided in proportion. 

(6107) T -2 
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6. The concentrated weight in wagons cuts up roads more 
than lighter conveyances, though the latter are more 
numerous. 



7. If a wagon be built to be drawn by only two horses, one 
in shafts, the other attached to a swin^letree with the driyer 
postilion fashion, the mounted animal is caused to walk in a 
kind of trot, and its power of draught is considerably interfered 
with. 

Arguments in favour of carts for ambulance purposes. — 
1. Carts, from their less bulk and comparative lightness, are less 
likely to be injured or to break down on service than wagons; 
they are therefore more durable, and consequently in the end 
more economical, notwithstanding that, owing to the greater 
number required, they may cost more at first. Should such an 
accident occur as a breakdown, or should it be overset, a cart 
can be righted or removed out of the way of a column in a few 
minutes by three or four soldiera Their lightness also makes 
them more manageable in other ways* Tney can pass over 
by-roads which would not be practicable for large wagons. 
They are moved with greater speed than wagons. They go 
up-hill more easily, and with less mstress to the animals drawing 
them. The efforts of a few men can help the passage of a cart 
through a temporary difficulty, over an obstruction, up the slope 
of a i-avine, and such like impediments, when they would oe 
fruitless on a heavy wagon. 

2. ^Vhen a cart drawn by one horse is used, the horse should 
bo led. Any steady soldier can be taught in one or two lessons 
to manage and lead a horse. 

3. It is an advantage for the horse to be led instead of being 
driven. The expenditure of force in carrying the weight of a 
mounted driver is thus saved, and it is no hardship for the con- 
ductt>r to walk his day's march, as he will be relieved of the 
appointments wliich the infantry soldier has to carry the same 
distance. 

4. One horse acting independently will exert his strength 
more equally in drawing liis loAd, and cannot shirk his work 
without making his failure at once obvious to the con- 
ductor. 

«">. If the animal in a single-horse cart meets with an injury 
that tlisables him completely from work, or dies, it alone is dis- 
ablod, and its own proportion of transport only is delayed; if he 
is only sick or lame^ he can be weighted accordin^y. 

(>. In case of necessity one conductor can tike charge of 
sovoral oarts, by each horse being connected by a guiding strap 
or n>iH\ thn^^ or four feet in length, to the taU-board of the cart 
in frv>nt. This method is not recommended. 

7. The use of cartj? obviates the inconvenience attached to 
wacv^ns of not Ixnng able to subdivide their capadty. A certain 
luunbor of carts can always do the work ot a wmffou, at the 
same time that they can be aepamled to do the wok reqpiired 
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hj a detachment, or meet the wants of one or two sick or liurt 
men, without unneceesary waste of labour. 

8. It constautly happens, where one-horse carts are employed, 
that a partiality grows with acq;iaiutance between the animal 
and its attendant. The man's inclination then, as well ae his 
duty, loads him to do whatever work is necessary with the 
most ease to the horse intrusted to his keeping, to look carefully 
after the rations allowed for him, and to do all in his power 
towards preserving the animal's health and strength. Beeidee, 
the man knows that the condition of the horse will be a tost of 
1 the attention he has given to it. 
^Bj y. The objection to carts on account of the additional 
Bqsvmber of vehicles and drivers required when they are used is 
' more apparent than real, for if it be true that einglo-horse carta 
are more durable in campaigning than wagons, then a propor- 
tionally lees total amount of iiospital conveyance for a campaign 
may be estimated for with propriety at ita commencement. 

10. It is stated that the weight which can be conveniently 
conveyed by four one-horse carta is considerably greater than 
that which can be carried by a wagon drawn by four horses. 
Jlr. McAdam, the grandson ot the inventor of the modern 
system of road-making in England, has strongly advocated that 
mngle-horse carts should be used in farming operations, as a 
much more convenient and economical method of conveyance 
than the wagons which have been generally used." One of his 
reasons is that four single-horse loads are found practically to 
exceed the load conveyed by four horses m a team. According 
to his observations a well-formed English cart-horse, of 15^ 
hands high, in good condition, can draw 25 cwt, over any bard 
road, independent of the weight of the cart, whicb should not 
exceed seven cwt, ; so that four such loads woiild equal five 
tons of loading, while the weight usually carried by a four- 
horse wagon is 3 tons 15 cwt. The one wagon is about 5 cwt. 
lighter than the four single-horse carts together ; consequently 
while, on the one hand, 5 cwt. in the carriage is thus saved, on 
the other, 1 ton 5 cwt. in the load is lost, or a clear loss of 1 ton 
in cartage results when the four-boise wagon is used. 

Objeetiont to giiigle-horae carts. — These have been ah-eady ' 
referred to in the arguments urged in favour of the use of ^. 
wagons. 

The most powerful objection is that two-wheeled vehicles 
arc insecure and liable to be upset by careless driving, by acci- 
dental irregularities of ground, by horses falling, and by the 
flbeence of any mechanical means for checking undue progrefl- 
sionof the vehicle when its rate of movement becomes accele- 
rated from going do^vn a steep road. The radical source of the 
risk of accidents arising from the causes just named is the 
instability wliich necessarily results from the conveyance being 
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• Mr. McAiI»m'B »iewi on thi> ipbject are fully e»pliiined in » paropblet entitled 
^Obmratioiu on singU-hone nrlt. printed bv H,,E. CaningtOB, Bath, 18i4, 
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poised on a single axle and pair of wheels instead of liehig>' 
maintained in position, independently of the aninia! between 
tbo shafts, as wagons are, by supports placed both in front and 
behind the body of the vehicle. 

Another objection to the iise ol carts for ambulance piirposcB 
arises fi-om the intimate and rigid connection between theshafts 
and the bodies of these vehicles. The shafts and body of a 
cart form one piece ae it were, aud, as a consequence, when 
the horse within the shafts trots, or moves in any pace quicker 
than a ^valk, the body of the cart is lifted up and down with 
tivcry step of the animal. Even at a walking pace, the move- 
uient, although not so obj<Hitionable as when thenorseistrotting, 
is still greater than the movement of a tour-wheeled vehicle, 
owing to the diflferent maimer in which the shafts are attached , 
to the botties of wagons ; not, however, so much so as of itself 
to form a sufficient cause of rejection for hospital use. 

The remaining objections arc, firetly, the number of cart* 
rcqilirwl, and consequently the gi-eater outlay of money at 
starting to supply the wants of an army; and secondly, th& 
inmiber of men required for their care and conduct throughout 
the campaign. These have been considered in previous 
remarks. 

Gtnrral Conelutiem. — It will be observed from these remarkg 
that the must eerious defect of the two-wheeled carts, and that 
wtw^ has cbi^T preven1«d their general adoption, has been 
their ««tit of sliilHmy, On the oUmt hand, the strongest objec- 
tioM nasde to th« four-iriMeled vagoiu which have been hitherto 
WDuk^vd a the fidd hare been iMsed on the impediments 
•rianif frvH ttev i miilii tma aso utd weight, and the number 
cf IrtMM w q y td to ad M comtHnatioD for their drati^t 
Waal of ■MwMj. «r te vthet wonfe, Uabilily to be upset, must 
liNr«5« W « IkM pMaBtjaa to m>t vehicle.'niore especially to 
(MVwWekit^MtiMtoCMiydMDledmen who are deprived 
ef thft |«nr<ir «f vittiV ttniiMBtTFii wider any circumstances. 
Tr«t* Jl MM ftr ttA lM wie*iW i Oat this serious defect is iu- 
WWaWy ttfwiwg»i wMi ««rta; * oonviction deduced from 
»WCH«K«. tblf» <WR W KHfe 4»obt but that the generd 
■lijh»ML»l>f!W I II WW 111 it ^ twe-w beel ed over four-wheeled 
^»>itotiil ^ vlM|«^pMiifr wmU hkT« ensured their adoptioa 
Itot tfWtiUWW iiiffiwwJtiihiMiitT taUMDort- It may be a question how 
WMwSTfe^WH M tl Wi d W fc. •MDCOifij in the relation of height to 
^t^JVlhk. W# wMi til* VWM* M ttft 'wuil of stability complained 
•^. «tt<Jt «Jbv> Ww- te ««Mk 4f vwetatntio training of the drivers. 
UWublWlif* *w mflfc'-"^ «C OMnnn prevantions, may have led 
^ ^ iMvUhM**' <W «Kv>lM uf -mhioh the use of two-wheeled 
whicW hiM ^e«« ai> yvcKnlly condenmed for sick traosport 

*|k« (.•Atrta^w «w^^ Ai tnoBporting sick and wounded, 

■rifttj it4vfv«t w^MKM uewr. as a mle, he taken over such 

|«» K**** *** ^S"^ *** tx«vet«e, nor are they required to 

M ^vwJ «» wtiU^rv veliicles are. Thev would scarcely 

''f^Sil* tM«Mi wv<tr 4«y cHker llMn nude lOft^s. . Tb.«. ,g^9fal 
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[pie ia that the wagons will be bTOUfflit up and remain Chiip. TI, 

ttionary at the nearest conveniejit spot to the place of fighting 

■ receiving the wounded. The men with stretcherB, and the 
lules with cacolets and litters, can follow the troops down 
ravines, up steep slopes, aud over ploughed iields with impunity; 
they are designed for such purposes ; and the wounded will be 
brought on them to the ambulance wagons tu be afterwards 
carried still further to the rear. Under these circumstances it 
appears that it would be a wiser plan to ecouomiso the strength 
of the htirsee. and to devote it entirely to the draught of thu 
loads behind them. This would bo acioraphshed by driving 
from a box, for the objectionable expenditure of force, and the 
unfavourable condition for making exertion in wliieh a horse is 
ilaced wuen can-ying a rider, would be avoided. 

The use of pohx cumpired with that of sha/ls for ambulance The »hofi. 
^ oni. — The same reasons that make the plan of driving from V*'"™- 
'box more suitable abio load to the conclusion that the use 
a pole would bo more advantageous than the use of shafts, 
ider the present system, so for as the draught is concerned, 
le labour is very unevenly divided between the two horses. Unercu exe> 
,6 horse in the shtif'ts, or off-horae, has the weight of the ''"" °^ ""o 
,gon chiefly thrown upon it. In taking the wagon over '"' ""'^'' 
obstruction it is the ofl'-horse which lifts the wagon; in 
ing dowu-hill the weight of the wagon falls on the sanie 
■Be; iu backing, the same thing happons. With a pole, this 
labour woidd be equally divided between the two horses. 

Tile pole system has other advantages over that of shafits. AdvaaUgei 
If a horse fall no is more easily got up again with the fonner P°^ tjtwta. 
than when he is in shafts, and. iu case of breakage, a pole in 
more easily repaired than shafts. It is obvious that spare poles 
are more easily carried than spare shafts. 

For these reasons, although the sliaft system may be nooes- 
taty for the rapid manceuvTcs and other cii-oumstauces of 
artillery, the pole seems to be the best suited for ambulaucu 
ihicles. 



A.— Ambulance Tbanspobt Cabt.->. 
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^^H A deacriptiou of particular eonyeyances, both t>vo-whueled Ui^neral 
^Ktid four-wheeled, will now follow. The patterns about to be "'"»'■''•• 
^^wieHCiibed liave been selected for one or other of the following 
^B^wsoas, or for Ht?veral of them combined : — Either the carnage 
^^ u noteworthy from historical associations ; or it possesses some 
characteristic features ot construction which have been supposed 
to fit it particularly for nse in the field ; or some alleged specicl 
advantages as regards the wounded intended to be carried by 
_it; or it affords an example of some design which experience 
B'haB proved to be defective, so that a notice of it is calculated to 
^ useful as a means of preventing wasteful repetition of au 
leerviceable contrivance; or it is the kind of vehicle authorised 
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t. TL for use iu the BritiBh army or in the service o£ some ioreign. 
couutrj-. 

Wheelod Ambulance Transport, then, will be discuseed 
under tbree heads ; — 



A. Ambulance cai'ts. 

B. Ambulance wagons. 

C. Hired or country carte. 



A, Ambulance Carts. 
Lari'tiif* Ambulance Cart. 



I 



111 the chapter on the history of the modern syetem of 
ambulance transport, the important innovation made by Baron 
Larrey in the medicttl service of armies by the introduction 
of his flying fiekl hospitals (ambulances volantes) in the year 
17i'7, has already been described. The ambulance volaute 
included not only the means of keeping np the mateiials neces- 
sary for the surgical treatment of the wounded with the troops 
in advance, but also the means of carrying away the wounded 
from the field of action after their wounds had been dressed. 
This latter service was accomplished by means of two seta of 
vehicles, one being two-wheeled carts for two patients lying at 
iull length, of very simple construction, which, while solid, yet 
according to Baron Larrey 's description, were very light, and 
capable of rapid movement. They were designed for draught 
by two horses. The other set was four-wneeled, for four 
patients recumbent, and designed for draught by four horses. 
The two-wheeled vehicles were suitable for flat countries ; the 
four-wheeled were designed for use in mountainous countries. 
These vehicles were maintained in use until the year 1811. The 
following description refers to the foimer kind. 

The body of each cart bad the form of an elongated tube, 
rounded at the upper part. Both the front and back were fitted 
with folding doors, which met in the middle on being closed. 
On being opened, these doors admitted of being thrown back far 
enough to leave the whole of the space between the sides clear 
of any obstruction. The greatest facihty was thus afforded for 
getting patients in and out of the carriage ; for their ingress and 
egress could not only be effected at the back of the cart, but 
could also be materially facilitated by assistance from the front. 
Each side was pierced by round openings for air and light, with 
sliding shutters inside ; there appear also to have been spaces 
for the admission of air at the two ends, between the foldmg 
doors and the covering of the roof. The floor of the interior ol 
tlie cart was formed by two movable frames, each furnished 



• U?d«l Ko. 1801 in the tbu. of Ui). Barg. at ISMtj. 
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with a horfleHair mattress and pillow covered with leather. 
These frames were ciiused to sliae easily upon the two lower 
Bide-beame and a central partition within the cart by means of 
little u'on castorj. Each frame was also fuvnlBhed with lour iron 
handles fixed in the wood of its sides; these were for the purpose 
ofreceiving straps, or the belta of the soldiers, to assist in carrying 
a wounded man upon tho frame iu the same way as upon a 
Btretcher. The sides of the interior of the cart were padded f<tr 
a foot in height fi'om the floor ; there were also several pockets 
for carryinjj bottles or other articles necessary for the sick. Each 
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cart was drawn by two horses ; one in shafts, the other, upon 
■which tho driver aat, being attached to a swingle-tree. 



t 1 ^. 


t- 1 4' 



?ig. ICVI.-End Tim 
(front) of LarKj'sfljini 
■nbnljutce cut. 




Fig. XCVIII.- 

hnce cart. 



L 



These vehicles were not carried upon springs;, but were sus- 
pended from springs by straps at the four corners, as shown in 
the sketch. Excessive movement, upward or lateral, was re- 
strained by straps and chains connected with the framework to 
which tlie springs were fixed. 

The illustrations (Figs. XCV— XCVIII) of LaiTey's flying 
smbolauce cart are copied from sketches iu the memoirs of the 
eminent military surgeon by whom the vehicle was invented. 
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» Torliey. Accordingly, twenty carts, ten for recumbent aud 

Ften for sitting, were despatched from Woolwich, and built after 

r'}BB plans. They were two-wheeled carts, drawu by one horse, 

though an extra horse could be easily attached. The weight was 

U)4 cwt. It wag covered in tt-ith white painted canvas, with an 

apronattacbed in frontand behind to a footboard. It was found 




A tliese carta were liable to be upset, and also, when heavily 
,ded and going down a decUvity, to throw the horse down. 
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^^^blg. S.CIX. — O-utbrie's Sit'toppod HoipiUI Cunrejancu Cart. 

^^^H pktienti Iring on spring stretchets on tb« Qoor, 

^^^1 itretcher alimg from the roof, nith room nlio for niiio pcrtoDi littiog 

^^^H before aod bpnind. Tlie aecond horao ri not Bhonn in tbe dmring. 

I 

' Thi« eart was designed by ProiesMor Jolifl'e Tufnell, of Comtruciion 

l>nbKn, and was based on the same principle of constructiou, " xi^neir/ 
and had the name outward appearance as an Irish "outside Geld-oart. 
car" or "jaunting car." It was, however, of larger dimen- 
noDS than the cars in ordinary nae in Ireltmd." Tlie "well" 
of the cart was divided into two compai-tments, an upper 
and lower. At the top of the upper compartment a 
rtretcher was carritfd. ready to accommodate a woimded 
person in a recumbent position. A drawer, extending the 
^^^whole length of the car, occupied the bottom of the lower 
^^^^ompartment of the well. Thij^ drawer contained an iissortment 
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This form of carriage, aa well as a similar one made by 
the Royal Carriage Department, was discarded after many , 
trials. ' 

In October, 1855, a medical board in the Crimea reported as 
follows on the results of the use of these conveyances at the seat 
of war : — 

" The jaunting-cars being very narrow between the wheels, 
are consequently unsafe, and are reportad to the Boai"d to be very 
liable to be upset. The cars, with a fair load, appear to travel 
very easy, but ai-e complained fpf, when persons are carried 
I singly, as being rough and shaking," Sir John Hall, in for- 




i 



Fig. CI.— Side tiew of Tufoeirs Military Field Cart. 



'arding the report of the Board, expressed his opinion that cars 
of this description would be very useful on the line of march 
in carrying men who were compelled tn full out for sickness or 
were footsore, as they could casilv mount and dismount from it. 
The same fault, however, of liability to be upset was foun^ at 
Aldetshot, to which camp one of the Irish cars with india-riihber 
springs had been sent for trial. The principal medical officer, 
aorgeon-Major O'FIahertv, reported concerning it on the 8th 
of November, 1855 :— " Tnis cart is not a good one, it is unsafe 
from being top-heavy. The breadth of the body is too great 
for the lengtn of the axle, so that a trifling elevation of the 
wheel is apt to overturn the whole machine." Sargeon-Major 
CFlaherty considered, however, that an ambulance cart on the 
Irish car principle might be so con8truct<;d as to be free from the 
liability to be upset, and that such a conveyance would "be 
found to be the easiest and best description of one-horse carriage 
ibr removing a number of sick or wounded men, who, although 
Unable to walk, could sit up." 
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Capucitj of 
Macpher8on*8 
Indian sick- 
traniport 
cart. 



CoDstniction 
of Macpher- 
ton's cart. 



Tnspector'Genei'al MacpliersorCs Madras cart* 

This cart was dcBigned to replace the old pattern of 
Indian hospital cart over which it possesses many advantages. 
It is less heavy in construction, and is suspended from 
two axle springs. As regards amount of accommodation, 
it is adapted to convey two men in a reciunbent position, or 
one recumbent, and two sitting up back to back, or four men 
pitting or semi-recumbent back to back, together with the 
driver. It is provided with shafts, as well as with a pole, and 
can be drawn either by a single horse or a pair of oullocks, 
according as circumstances may render most convenient. 

The body of the vehicle is u)rmcd with a double floor. Tho 
lower floor is separated from the upper by a space which is 
intended to receive medical stores, the mens knapsacks^ 
accoutrements, or firelocks. This space is open at both ends, 
but is closed at the sides. The upper floor forms the support 
for the beds of the patients when they are placed in a recum- 
bent posture, and equally supports the seats for them when they 
are carried sitting. The mechanical construction employed to 
effect these several purposes is peculiar. An upright post rises 
from the middle of the upper floor to the roof or frame which 
supports the awning of the cart ; and two upright posta, at the 
same distance from the front and back of the cart as this central 
post, are fixed upright close to each side of tlie cart. These 
pillars are grooved on their opposite aspects respectively, and 
two frames, fitted with open canework, are made to slide up and 
down these grooves at pleasure. These frames can therefore bo 
raised near to the roof of the cart, or they can be lowered to a 
certain depth when they form backs for sitting patients t^) lean 
against. 

Before and behind the upright posts just described, four seatfi 
with arms are placed, two in front and two behind. Each scat 
is divided into two parts, one part being fixed to the upright 
posts, the other part being rendered free to move by being 
mnged to the fixed part. The movable part or flap of the 
seat can be lifted upwards, and may be so far folded back as to 
lie flatly on to the fixed part. Thus a patient can sit either on 
the double seat as on an ordinary arm-chair, or the flap may be 
left hanging down in front without causing inconvenience. But 
the movable part can also be extended and maintained in the 
same plane as the fixed part by a catch in front, and the patient 
can then recline in a semi-recumbent position, having his legs 
raised as on a couch. When the cart is intended to be used for 
carrying^ two patients wholly recumbent the canework backs are 
caused to slide up in their grooves towards the roof where tliey 
are secured. There is now an open communication between tho 
two seats in front and the two behind tho upright posts. If all 
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font and corresponding back seats will be united in one plane, 

S.d thus a BufEciently long support is affoi-ded on each side ol' 
e central upright post, and between it aud the two aide posts, 
for the reception of a patient lying on a mattress or ordinary 
stretcher. 

The sides of the cart are protected by awningit. These 
awnings consist of four wooden flaps, two on each side, formed 
of light frames covered by canvas. They extend along tho 
whole length of tbo cart. These flaps can be separately opened 
or shut at pleasure, anil can be kept open at any necessary angle 
by iron stays. Ventilation may thus be maintained through the 
cart, at the same time that the glare of the sun is shaded from 
the interior. Tlie front aiifl rear cnrtains are inad<' to hang 




Fig. t'll.— l!;si>TOlor-GrticrBlMn<rplicrsinr« Mndrai Cart, 
^down loosely from the roof, but can be rolled and kept up wlif-n 



The weight of Macpherson's cart as constnicted at Madras 
^ Traa seven huiidredwciglit. 

Although this cart was on;V used for a very short period. 
Lttill it marka a distinct progression in the nature of ambulance 
jeonveyances in India. 

Cherry'* /ifhl cnrl. for lionpital npri-ief. 

I 1. This ambulance cart was designed by Veterinary-Surgeon ^*??'''"T 
"Tierry, and is referred to by him in his '■ Observations on the g^u a"^' 
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them for Becurely graepiug tht lopc fixed to the ttides of" the 
cart. A certain umount of elasticity is afforded to the seat by 
its euspenBion from the rope, ae deacribed, but a further provi- 
siim ie made for breaking the force of concussions by the cart^ 
when used as an ambulance trauepoi-t conveyance, being arrange d 
to rest only on the springs. When a man is to be curried in a 
recumbent position, the seats are not removed from the floor, 
but the poles of a regulation stretcher are looped to the tw& 
side ropes, find so an easy litter is obtained for the carnage of 
the patient. 

The arrangement by which the men are canied sitting is 
siiowu in the following sketch. The two side roprs are indi- 
cated by the luies proceeding from a; b b repreHciit the two 
planks used as seats, which have been taken from the two wuIIb 
marked c c in the floor of the cart. The drawing also shows 
the manner in which the covering of the cart is supported. The 
poles which fonn the support are carried on the (lutside of the 
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Fig. cut. — Cbsrry'* cart arrenged for llio cBrriiigc of four patienU littiiig. 
4t. 1 be tno udc ropei. b b. The Ivo plitnka cinplojcd as seBt^, romored from, 
e c. Two irclli in Iho bottom of the cart. d. Tbe ooier of the cart. 



two sides of the cart. When mounted, the poles and cross-piece 
which form the ndge of the cover are supported \vithin staples 
fised to the ends of the cart; those wlu'ch constitute th& 
framework for sup|iortinjr the sides of the awning pass through 
partitioned openings at the upper part, and are seouved in iron 
staples on tne lower part of the framework of tlie sides ot 
the cart. 

This cart was very favourably received, and marks an erti in 
ambulance carnage building. 

(0107) u 
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Hit Maltese Cart, 



The MaltCRt! cart ie a oonveyanee used for the carriage 
of all kinds of packages and stores, whether light or heavy, 
and is drawn by one horse. It is exceedingly simple in 
its construction. Two long and strong shafts are firmly 
secured to an axloti-ce which connects two very high wheels. 
The shaftfi are i-aised by blocks placed upon the axle, so that 
they rest about the heiglit of a foot above it. Cross-bars ot 
wood, ea(4i about 1 foot broad, are nailed at intervals upon 
the part of the shafts which lifa l>etween tfte wheels and also 
A little distance beyond this portion, both in front and behind. 




The Hhafts and the iutemipted floor just described, without any 
fiu-thcv adtlition, i-Diistitute the frame or body of the vehicle as 
it is used fur the common piirposes of civil life in Malta. 

To adapt it for earrjing the woimded, four upright ii-on 
Kiipiiorts, each about 2 feet in huiglit, are inserted into cross- 
pi<'C(.iH boltud upon the iippiT surfaces of the two shafts, at 
iiuaily fijuul dietiiiict-M iti front of aud behind the wheels. Two 
bruad and stnaig t-ross-boards arc next suspended between the 
iniu iii'rif^-hls or Ktaiidards, one between the two standards in 
front, tilt; otlicr between the two in rear, by means of Fuller's* 
india-riilibir simnjis. The two stititchers are then laid upon aad 
KLLurc'd tu tlusc two boards. The sick or wounded by tins 
ai'raJi;;cmoTit arc ^Inng. as it wpi-c, in the cots, and they escape 
tlie ill I'lrccts of tlie concus-sions conmiunicated to the franie- 
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ivork of the cart when in motion, as the shocks they would Chap. VI. 

otherwise receive are broken by the intervention of the elastic 

tarings. A barrel for four gallons of water, and a greiise tin 
-are strapped underneath the cart. Arrangements also exist for 
canying the rifles and kits of two men beneath the 
cart. The usual draught is by one horse, but an outrigger and 
swingle-tree are provided to attach a sce<^nd horse if necessary. 

One of the Maltese carts with folding litters was tried Trials of tkis 
for some time at Aldershot, and in November, 1855, the prin- conreyanoe. 
cipal medical officer of the en nip, Deputy Inspector-Genei-al 
O Flaherty, reported upon it as '• aftbrding a very easy way of 
placing a patient upon a curt, and permitting hhn to recline, as 
it were, in a bed, on either his back, or on either side, in com- 
parative comfort. It travels safely, easily, and for the removal 
of two bad cases, I cannot fancy a better vehicle. The land 
transport men who drive this cart, and those who liave ridden 
in it, speak of it as being well adapted for the purposes it is 
intended to accompMsh." 

Twenty-five of the Maltese cai'ts with folding litters com- 
plete were sent for the service of the army in the Crimea on 
the 18th of August, 1855. 

Britinh Ambulance Cart Mark //. 

Tliis cart is descended from the Cyprus cart, consti-ucted Mark II. 
for one-horse draught, and intended for use in that countiy ambulance 
after the occupation. It was designed by Colonel Close, K.A. ^*^' 

The description is as follows :— 

The cart is constnicted to cany four patients in a sitting 
posture or two lying on stretchers. 

It consists of a wooden body fitted with side springs and 
front and rear footboards, an axletree with two 4-feet 8-inch 
•wheels and two removable shafts. 

Spiral ''draw springs," through which the loops for the 
swingle-trees pass, are litted behind the splinter bar ; these are 
intended to ease the strain of draught upon the horses, particu- 
larly at starting. 

The cart springs are attached to the under side of the axle- 
tree, so as to lower the body and increase the stability of the 
cart. 

An angle steel bracket (a) is fitted to the '' ofl'side " to facili- 
tate access to the front seat, and the bottom of the cart is fitted 
Avith two boards, provided with flaps, and hinged to centre 
cross-bars, so that when th(? cart is required to carry four 
patients the boards can l)e folded upwards to fonn backboards, 
the bottom of the cart being fitted with cushions for seats. 

When stretchers arc required for' use the backboards are 
folded down to form the floor, the stretchers being then seemed 
in position by the staple (i), and by the tailboard, which, when 
not in use, is carried behind the footboard at (<•). 

A removable wooden partition is placed between the 
stretchers to divide th(.^ patients. When not in use the partition 
(6107) u 2J 
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Omtr. n. Mid wtnUiu^n ar« strapped to the bsll faoons at fd), and the 
^mJTTT MtreU-ker-fUlowK tn lb« top of the oeotre ball boofML The aides 
^jji^ j j,, , I tA tli« cart ar<: fnndslKd with iiaa haodlea («>, for leather breast 
«M(, Mtmps «te«'l staplai for the ball boc^i^ iron hooks for the cot«-. 

iroft ffUplMi, auu hrat-ketM tor tbe lamps, and vooden deata, and 

mm HtapltK frn- carrjing two catbints. 




A /.iin- tiiiik { ;■) ior water, covorevl with wood, is fixed to 
tho otVsi.U- oi tlio rttrt l>y iron WiuK and iB fitted with an india- 
rwl'bvr twlf (y), Imvuii; » tiiiu«d copper monthpiece, whidi is 
liung vm »ii tivu claw whvu uot in use. 
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A wooden box of the same <limeuBion8 Be the tank ia carried 
*in a similar position on the " near " side. The interior of this 
hax. is fitted witli cork partitions for two ordinary- wine bottles, 
the rest of tlio space is utiUaed for packing medical comforts. 
A locker (A) ia tixed under the front seat for the driver's use, 
and BttingB are attached to the " near " aide of it for aecuring a 
grease box. 

The cover, which is of waterproof canvas, is made to fit over 
the footboarda, and encloses the front and rear seats. The 
front and rear parte are alit up the centre to form fiapa, which 
«an be folded up, and faetened back by leather stritps. Aprons 
of bleached "duck" are made to fit over the footboards, in 
which position they are secured by leather straps. 

The stretchers used are the service pattern, Mark V. The 
wljeels are 3rrt class, with flanges of malleable cast iron, fui-med 
vnth ribs for lightness and strength. The tyres are 2 inches 
"Wide by half-inch thick, and the pipes are of phosphor bronze. 



' cart 

' two atrutchers 



Weight 

Tonnage . . . . . . 3-5 

Rectangular space occupied 

in boats 16'-4i''xG'-0J"x 7'OJ" 



5 J- 
J tons. 



A few carte conatnicted on the same principle aa the cart 
already described, but diffeiing in some of the details, have 
been manufiictured and designated Mark I., but no more of that 
pattern will be made. 



The Tonga. 

This form of conveyance is very common over the whole ^^ Tim| 
of India, being suitable to the country and its roads, rapid 
in its movement, and of a light and economical conatnic- 
tion. Althougli there may not be a very apparent similarity to 
the forai of tonga about to be described, this carriage is the 
modera descendant of the ancient war chariot, in which the 
horses or ponies were yoked or hameesed (onju /(wAiofi, i.(r., a 
bar, to which ia attached the pole of the tougn, crosses the 
backs of two poniea. and is fixed to tlie saddke, traces, and 
pole-strapa, making tne furniture complete. 

The Ambiilanee Tonga which is now the official regulation 
. conveyance in India for the transport of sick and wounded in 
supersession of all other forms, which are now obsolete, is a 
slightly hirger and heavier conveyance than the ordinary coimtry 
pattern, 1 uis, of course, is necessary, in order that the carnage 
may have the required strength and solidity to withstand the 
tiials of active service. It consists of a strong framework on 
two side apriiigs, and a back spring resting on an axle connect- 
ing two stout wheels of the ordnance type. The bed of the 
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Ceaf. VI. conveyance is " roomy," and the two sides cui-ve el^litly 

upwards and outwards. It accommodates either four men attiug 

The Tonga. yp^ ^j, ^^^.^j la^-a lying down. In the first instance, there is a 
centre-board, fonninp; a rest and hack to the seat of thtisi- 
earned. There are four leather cushions — two to sit upon and 
two strapped against the centre-board. In the second case. 
when it is desired to accommodate two men lying down, the 
eeutre-bourd is removed, and placed on the two wedge-shaped 
blocks at the rear of the carnage, while in front a light frame- 
work tunis down. In this way u level bed is prepared, on 
which the four cushions arc laid, and the two patients, Ij^ing- 
side hy side, with their heads raised, and feet to tno front of the 
caniagf^, are in as comfortable and convenient a position as 
possible. Tht! kits can be stowed underneath, and the rifles 
and belts are carried strapped to the raves of the carriage on 
the inside. A double -varnished cover, supported hy rIx 
standards, forms a roof to the conveyance, from, the sides 
and ends of which depend curtains capable of being (closely 




Fig. CYI.— The Tonga. 



fastened, and thus forming a complete shelter to thoee carried. 
The tongti is drawn by two bullocks yoked to a pole, and the 
driver sits on the pole. When tlie animals are taken away, the 
touga can rest in the horizontal position by a siipport placeil 
under, and attached to the pole. 

This conveyance is adapted in every way for Indian cam- 
paigning, and is a very great advance on the forme of carriage 
which have hitherto been used. 

It must be added, the tongas pack well and casilv on rail- 
way trucks. Each truck carrjing three tongas, the poles 
having been removed, and laid lengthwise on the floor. 
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B. — Ambulanck Trassport Wagons. 
Lnrreif's VoUure d' AinhiilMice Vol'inte ii Quatri' Roufx. 

This wagrju was constmcted and Buspended on the name plan 
«8 Larrey's two-wheeled ctirt already desciibcd, being only in- 
creased in length and width, so aB to admit of its receiving four 
iuHtead of two recumbent patients. It was drnwn by four 
horses, and coiidu';ted by two driverw, riding postillion. The 
Bill ne proportion of piitients to draught power tind to drivers was 
therefore niaiutaiued in the wagon as wn« employed in the 
ambulance cart. The wagon opened, however, on one of its 
sides, the lel't. instead of at the two onds. The opening was 
made as wide as possible by two doors sliding in grooves up to 
the ends of the conveyance, and thus the full complement of 
wounded men cmdd be placed on the floor of the interior while 
still lying down, and arranged in their places without much 
difficulty. The floor was fitted ^vith a fixed mattress, and tho 
adea were padded up to the same heights as the carts. Be- 
neath the wagon was siisijended a grating which could be 
carried like a haudbarrow in case of need. It was employed 
with the wagon for the reception of various articles and to assist 
in fixii]g the centre of gi-avity. The front part of the vehicle 
turned on tlie axle, and the fore-wheels were made sutEoiently 
small to pass under the body, to facilitate the movement of 
rotation. The wounded men lay on the mattressed floor in the 
long direction of the conveyance, Iheir legp meeting and a 
little croeeirig each other in the middle. No steps appeair to 
have been t^eu to separate the patients or to pi-event them 
from coming into coutact with each other, and the construution 
altogether was of a verj- simple kind. 

Voitm-f. d' Amlmlnnce Frain'tiim ii Qualn- Bowii (riioderfi). — At 
the Exhibition of 18li7, the French Government e.iliibited an 
iimbulfincii wagon differing very httle from an ordinarj- omuibuB. 
It was one which had been designed specially fur transporting the 
Miokofthe garrison of PaiTS and its neighbuurhood Irom the 

, barracks to the hospitals. It has never been introduced into 
the general sen'ice of the French army, nor has it been employed 

[ on active field service. The pattern exliibited consisted of an 
interior compartment entered frum behind, and a coupe in front, 
uoinmimicating with the interior by a glazed door in the parti- 
tion separating the two divisions of tlie vehicle. The seats in 
the interior were placed longitudinally, and would accommo- 
date eight patients sitting or two recmuhent. The coupe seat 
was placed tnmsversely, and was intended to carry two sick 
men and two attendants. The total charge was, therefore, ten 
sick and two attendants. Room was provided in a well beneath 
the vehicle for the arms and kits of the soldiers carried. If not 
required for patients, this vehicle could carry, in case of need, 
500 kilos, of materials, bnt the benches were not removable, and 
there was no special adaptation to fit it for a store-transport 



Rucker'n Amhulaiice WttJf07i. 



289 



Wtwo horses, and was ctiiiHtru':ted tu carry both Hittin;; and re- Cbap. ^ 
I cumbent patients ; its capacity being for ten or twelve persone 
1 ntting, or for two or three sitting with two lying down, Tlie 
accompanying tbawing shows the general form and appearance 
of this wagon. 

The weight of the wagon complete was between 700 and 
800 lbs. The body, which was ol the tray kind, was 7^ feet 
long by 3 ftiet 'J inches broad. The fore-wheels were 3 feet 
5 inches in diameter, the hind-wheela 4 feet 1 inch. The wagon 
was 6tte<l with a brake, the pressure being applied to the hind- 
wbeelfl by a handle worked near the driver'a seat in front. A 
footstep at the back was provided to help patients to mount, or 
bearers to carry patients into the interior. 

The principal obJL'ctions made to this wagon appear to FauUaof ■ 
have been tliat it was too high from the ground, especially for Wbecling 
getting recumbent patients into their places. The motion, too. ""B"""- 
waa said to be uneasy, unless there was a full complement of 
persons sitting in the wagon. With only two recumbent 
patients the action of the springs was stated to be excesKvely 
troublesome. 

" Itucier Ambulance H ifyon." 

This wagon was constructed under the direction ot ^^l^* ,, 
Mftjor-General Riicker, of the United States' Quartermaster's ||'j^'!f^, 
[ Deportment, at the Government repair shops, Washington, w»goD. 
I towards tlie close of the late ivar, and met with much 
I approval. In the Surgeon-General's report, before quoted, 
[ it is stated that this conveyance has been recommended 
I for adoption as the regulation ambulance wagon of the United 
I States' army. The Rucker wagon is adapted for the recep- 
I tion of patients either in a sitting or in a recumbent posi- 
I iion. It is BO planned that four patients are capable of being 
I Accommodated m the latter postm^e. Eight or ten sick soldiers 
I can be carried in it seated, It resembles the Wheeling wagon 
i Already deecriVied in several re»<pects ; in like manner, when 
I used for the carriage of patients sitting, two cushioned seats, 
I witji cushioned flaps dropped down in front, are arranged along 
I tie two sides of the mterior ol the conveyance. To the 
r stretchers are attached smalt wheels, which facilitate the loading 
I of the wounded in tlie wagon. To accommodate the other two 
I recumbent patients, the baclts of the seata being made high, are 
[ only joined to the sides of the wagon by hinges at their upper 
I margms, and are thus adapted lor being raised upwai-ds and 
[ inwards toward the middle of the carriage. On being elevated 
I in the manner described, the two backs meet together in the 
I centre of the carriage, and are now ready to be supported by 
I some iron props, which, being hinged to their under surfaces, 
[ can readily bo lowered for the purpose. There are small 
[ openings in the floor for the reception of these props. In this 
I way a platform parbtion is f<]nnod in the carriags, on which two 
[ stretchers can be laid. The stretchers for this purpose are 
[ carried in the wngon. The distance between the surfaces of the J 
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r. Ti litters <m the floor and of tliosf placed oil tlie upper platform 
— in a little over two foot ; tbo space betweeu tlie two pl&tfonns. 




i.1 " " '^ 
■Mr 

m 



M 



CMf«5 



Fig. CVIII. — jlmbulanpe Wagon, bnilt at Wasbinettin. under llie directum of 
Major- Oenenl Kuckcr, and recoaimpnded for adoption aa ihir rfgiiluttoD nck- 
Irnupport wagon of the CnitoU Stalea' armv. 





'., — Cnxs KotioD* of tlie Riirtipr ivsgoii. No. 1 nrningtd for patient* 
■itung. So. 2 arranged for patients ri'cunibenl, tbe arsis being delacheJ. 
lowtrrcd, nod acting at itrrtchers, the basks of the seaU being raiaed, and 
■npporting two atiTtolwrs brought down from I hr roof. 

it is, between tlie audc?r eiirfHut.- of tlic upper platfonn and 
B tipp<^>r eiirl'ac^'S of the two lowor liltei-s is 21 incbea. The 
jKlle Kmogemeot will be beat understood by referenco to the 
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«T0e8M*et'twiii sketches, copied from Syrgcoti-Gituial liuruea .Cw 
inreiilar, of Nnvijinlter. 18H5, which aro milyoined. 

Tho body of tbi- wagou is Himilar in g;uin'rftl cimst ruction to 
tliat of the Whueliiip; waj^qn, but ib slig'htly 1<jiiiec<t and broader, 
Mag 8 feul. Jong by 4 hot broad. It in siipjturtod on plat- 
foiin wpringfl; thtre is no inner systeiu of KpringH witUiu thf 
<-RrriKgu DT attiichetl to the stretchers. The wheclfl are uneqiml 
ill KJre. but the fore-wheels do not tui-n iiiider the body of the 
wagon ; tltcy are of the Hanie dianictcr« ae those of thi- Whteliiip 
wagon. The Wfitcr is carried in front, iiiRtj.'ad tif ttt tho rear of 
the vuhicie. The woiglit is frT'*"ti.'r thiiii thnt of the Wheeling Weight oT 
wagon, being 1.120 Ibw. UnSo ' 
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mhulunui. 



Thia carriage was designed and coiifetnicted by A. Locati, pDcnliar 
tfrtK'ti buildor.at Turin, Miufaa the gcncraJ direction of Dr3ertaiu, f«»t'"*" "^ 
Mcdicin-en-olief of the voluiitLors in Italy. Tlie '•arriage ii^jf^n' 
pretiunts a gi-e-it number of very novel and pecnliar fcaturew. umbuUnc* 
Itn chief peculiarities ai'e : («), the mode in which the recnuibent w«gon. 
patieiitu are moved in and out of the vehicle at il.* aiiiea instead 
of, ii( the tia<}i: (6). the number of recnmlieut patients (five) 
it cnrriiw; (c), the plan of ventilation; and ('/), the variety of 
hOBpital purpi>aes to which the catiiage is made subservient. 

II Vi-rything neciessary for the gnrgicat and medical treatment of 
th<.- patients, for cooking purposes, and for their dietary being 
I'umod with it. It is not merely an ambnlanco vehicle for the 
transport of wick and wounded, but it i« an ambulance or 
inoviiig field hospital itself, with its bicIc transport and store, 
tmnspurt, and attendants, all complete; capable, therefori^ oi 
being rendered independent of aid from any other qnarter for 
many days togethiT, and consequently fitted for the removal of 
patients from a field of action to places a long distance oft'. 
The Locati wagon is a fonr-wheeled vehicle of the omnibus Constmetio 
"kind, for t^vo-horee draught, and in divided into an interior and "^ w™''*' 
in fi-ont coupe. The division in efiected by a wooden partition. J^goii""** 
There are fliiding doors in the partition, eo that a communication 
ran bo readily established between the two parts of the vehicle 
vhen necestony. The Uugth of the carriage, exclusive of the 
voapo, is 2 metres, or nearly 7 feet ; its width 1 m. 2(>. or n«ar!v 
|4 feet. The body is suspended upon six spiings, four longi- 
tiulinni, two transvereo, all ^vith double jomts to break tlie 
«lkock of concussions as far as pmeticable. It is driven from a 
box, the liriver's seat being sepanite and advanced in front of 
tlie coupe. Behind, near the door at the back of the veliicle, is 
'» wooden slab made to slide in and out of a grooved tecess 
Under the tloor at ploaaure ; this sen-en as a seat for a hospital 
Mttendant. Uclow it there is a hinged footwtep, which ciin be 
!(4dfd up out of the way or Joweied to act na a support for tJie 
■ feet of the attendant just mentioned, or to assist the cntranetj 
«* patients into the vehicle. The eonjie in front, which ia wt41 
^^^ ]H*ote«tecl by coverings above and an apron in front, can ouny 
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lAp. TL tliree perHons sitting ; the interior, five persons recumhent, 
" " on each side aud one at the bottom, or two only recumbent on 

one sidL- and five seated on the other ; or else ten seated, five 
on each side, besides the driver and the attendant. It is said 
that these wagons with a load of ten patients were proved to 
be capaljle of being conveniently drawn hy two horses only, so 
long as they were travelling on main roads. The drawings 
(Fig. ex.) below represent tlie external appearance of tKo 
carnage and some of the appliances attached to it. 

The manner in which patients lying down are got into the 
wagon is the following. The two sides of the interior are each 
enclosed by four folding doors. The two doors on each side of 
the central opening are hinged together, and tlieee again at« 
connected by hingcR with, the upright posts of the frame of the 



MocliaaiBin bj 

bent (MtienU 
are raiwd into 
Locati'B 

uabuUnoe 




Fig. ex.— Side vifw of Locati'R AmbuUnce Wngoti. 1. double imperial t 5t 
latenil «crMn on roUcr; 3, tcrp^D behiod ; 4, honpilsl KttdDdBDi'i ■Uding Mat| 
6, footstep ; 6, Lund lactem, TcmDTikblo i 7. front Innteni ; 8, »iii>deD ud«* of 
CODpiS ; 0, brtak ; 10, 11, cDUp£ coTerand apron ; 12, partitioned dueforTsrioiu 
objectij 13, itoo<lm screen to keep off mad; 14, drirer'a wat ; IS, durt Gir 
toola; 16. TDediciae cheat; 17, water tunk and ies box; IB, dnxrer for nugieal 
1 19, footstep to resoh tbe root; EO, nig;e for forage i 31, amtU dooritt 
n door 1 S2, doon to openinga for pitienta' kit<; 23. mrrr of roof t M^ 
■ocu dour to back of cHrriaee ; 26. pIsco for Lorse clotbing ; 28, Inrer la 
•T nod raise upper titter frame. Theae oiploDaUona bIm refer to the 
raponding numbera on the three illuatnttiotu of tlui wagon which follow. 

body of the vehicle at each end. Thus the two doors in tbo 
I xaiddle on being opened are capable of being folded l>ack on 

lithe adjoining doors, and, when again the double door thus ] 

' formed is turned back, the whole inteiior oi the vehicle is 1 

eiposed to view. On each side of the interior there are two | 

fiumes, one al>ove tlie other, for the reception of litters and i 

_tiiattreaseB. Tbey are so pluced that when the Utt«rs and mat- J 
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npon them tliey have tlie appearance of the upper Obap, 1 
berths in a cabin upon board Bliip. There ia a pecu- 



tresses are n 
and lower b 

lioi- nicchiinical coutrivauuu for placin^j; patieuta upon the iippi 
mattri-Bses. At the back of the vehicle on eacti side of tlie 
i-ntranee door are two rather long iron leyers with double 
handles ; on turning either of those levers in one direction the 
corresponding upper litter, with the frame on wliich it rests, is 
ioweri'd out of the side of the vehicle until it is brought to a 
level with the lower litter ; a patient being then laid upon it, 
the litter and patient arc raised into their place in the interior 
by turning the lever in the opposite lirocfion. The two 
patients for the lower tier of mHttresses are easily laid on them 
trom the outside when the side folding doors are fully opened. 
The litter for the fifth patient is laid on the floor of tno vehicle 
in the centre, between and below the two tiers aheady men- 
tioned. This litter is nut in and out through the door at the 
back of the vehicle. 1 he particulars just described are shown 
Ui the following illusd-atinim : — 




Fig, CXI, 



of Locati's Amb-iUnte WBgoii. 



The Utters used in this wagon are made so as to answer as Consiruciioo,! 

hand-stretchers for the removal of patients, or, if need be, as f f tbe litt«M 

hospital beds. Each is formed of an oak frame, with cros»-bars J" 

of tnin steel placed at intervals of 0*10 m. from each other to 

BQStain the mattress, with light folding iron handles at the four 

I comers, and with rather high wooden feet, which are made to 

I fold up bcTieath the stretcher. Two Bemi-circular hoojw of thin 

I steel are attached to the sides of these stretchers, and arch over 

I it, so as to guard a patient from falling off; when not required, 

kthey can be folded down. The advantage of n certain amount 

I of elMticity is afforded to a patient lying on the stretcher by 

f he steel bands on which the mattress rests. 

The upper part of the coupe; seat can also be taken off and 
I used ae a Rtretcher. It is so jointed as to be capable of carrying 
» patient in a recumbent, semi-recumbent, or sitting position. 
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TlTiore ai-c some other noticeable featuroe in tliis veliicle. U 
has a double roof to pi-otect tlie patients inside against grr«t 
heat ; at the same time, part of the space between the two i-oofs 
ie otlierwiKe utilised by beinp; made to serve as a magazine tn 
contain tlic ai-ms of the womided men earned in the vehicle, 
'i'he upper i-oof, or imperial, is covered by oiled canvas to thn>w 
off the rain, and can lie raifted at pleasure at the two sides liir 
ventilation. Along each «de of the roof there is an awning ; 
under ordinary ciRiiimstances tliie i,s rolled up and concealed fn mi 
view, but it can bo opened out by a niechanism provided for tht* 
purpose, wlien it forms a lateral tent, as it were, protecting tin; 
sides of the vehicle against tlie glare of tlie sun. Beneath tln^ 
coupi5, for one half "f its length, is a case for medicines, arraiige^l 
for being drawn out at niie side of the vehicle ; the other lialf in 
occupied by a box for ice and a tank for water, witli a stopcock 
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Kg. CXll.— End ricw of tin- i 
both litters OD one side art 
loiTpred to the outeidc, remlv to receive a patient. 

at the .other aide of the vehicle. At the buck of the vohicK' arc 

two doors which open into vacant spaces benentli the 1owi.t 

litters or stats of tlte iutoiim-; these openings ai'e destined tu 

oontain the knnpsackN and other field necessaries of the sick. 

Beneath the drivers Heat is n compartment arranged for lainy- 

■n^cafKis of provisions. Beneath tlie footboard of the coupe is 

GMe for a few neci'seary tools. Under the bottom uf the 

liole, behind, is a cage for contaiiung forage: under th^r 

^^om, in front, is a clit^t for surgical instruments, splints, i^c. ; 

b'tbe roof above the coupe is a place assigned for liorso-i-ugtt 

-4 other such articles. Two lanterns are supplied, our 

ad, removftble, for the use of the attendant in helping tlie 

ided; the otlier, in front, so placed as to light up tint 

in front, the coupe, and the interior of the vehicle, all at 

junc time. 

j.'he wheels are bi-rotiil.and nnderlock. The broak is uiadu- 
<e8S upon the upi>er surfaces of tho wheels, and is applied 
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ty turning a Itaudle phictjtl <.oiiveiiieiitly uiinr the seat of the Ohap, 
[ OTver. — 

Tfiese ambulance vehicles, according to Dr. Appia, who 
teastod in uning them in July, 1866, duriug the operations of 
the Garibaldiuni^ against the Austriane iu the Tyrol, gave uiuch 
satisfaction as conveyanoee for the woundoii. "Not lieiug 
allowed to go with much spet-'d," hu wri!i:s, " thu carnage did 
not give rise to the troublesome rocking niovenient which the 
iocrea^e of load at thn upper part might lead one to fear it 
woidd."* M. Appia also mentions that he sent away sovoral 
carriage loads in tliese vehicles, after the battle of Bezaecca, to 
Storo, and that even the wounded who subsequently travelled 
the distance from Storo to Brescia in them, a journey ol' twuuty- 
OQB houis, declared tliemsclvce well eatisiicd with this new 
form of carnage. 



Vo 



irijtlijii'c ifuml'itltiiice f^oi'iUi. 



The " vettura d'ambiilanza " just described, was examined by 
the International t'ominittoe at Paris in lRfi7, and while it was 
Admitted to have many meritorious features, it was held to bo too 
complicated and too costly for the ordinary puporses of an ambu- 
lance vehicle, M. Locati theu constructed another 8ick-trunBp<)rt 
carriage of a simpler kind, and sect it to the ExhibitioTi under 
the above title. In general external foi-m and dimensions, and 
in many of its details, it resembled the onginal vettnra 
d'ambtilanza, but it was not fitted for the variety of purposes 
which that wagon wsis prepared to fulfil. The simplitied 
carriage was not, like the lomier, a hospital complete in itself, 
Imt was built almost exclusively for sick-tniusport purposes. 
Thus a large number of cases and compartments were got rid 
of. It carried with it a surgical canteen, but the contents were 
rather intended for the first necessities of the wounded before 
being- placed iu the camagt), than lor tli-^ir treatment after 
being placed iu it. The experience of tlie circumstances of 
campaigning as they are met -with in such a climate as that of 
Italy in a sununer campaign, evidently still dictated many of 
the loading features of this carriage, such as the double roof, 
side-awnings, &c., as the same ciiiumstances had done in 
nearly all llie arrangements of the former carriage. It was 
only made for four recumbent patients, and these were placed 
directly in at the sides of the vehicle. The mechanical 
-appliance for lowering the upper tier of Bti'etchers, which has 
been described in the accouut of Locati's original carriage, was 
Sot pi'ovided in this vehicle ; but, instead, the places for the 
oppor Btretehcrs were fixed at a rather lower level, and small 
'wheels were fitted to the fi-amed supports to facilitate the 
e and passage over them of the stretchers. 
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liaroH i/tauitf's Atm/fMlmtee W ^w * . 

Tbis is the rehicle whicti gained tlie pnxe of & i 
francs oflered at ibe Paris EsbibHioii in 1867, fur the 
best ambnkuce wmgon, po oftcac ing certmn stated qnalitiea. 
It was made hj M. Locati, the bnilder of tbe tvo cairiaee^ 
previously deficnbed, bnt was conEtracted in accordance vnth 
directions laid down by Baron Mtindy, a wdl-faiown and dis- 
tingnisbed ofSn«r of tbe Aashrian army. Like tbe eimpUfied 
Locnti cniriagi^ just described, tbis vehicle resemUes in gcnentl 
appearance, in its d de-openings, and still more diieely in its 
external proportioiw, the Locati hospital wagon oaed 'by the 
Italian volunteers dnring the last campaign in the TyroL* But 
tbe resemblance here ceases. The interoat fittings, appliances, 
and amoant of accommodation for which it is dcsiguwl, difler 
greatly from those of the ■* voiture-bfipital." e^^ut by tbe 
Florentine Committee to the Exhilntion. The prize wagon, 
wbitb for brevity may be called Baron Uimdy*s wagon, instead 
of five recombent patients, is arruiged to carry only two 
recumbent patients. In addition, it is capable of converiog 
tlirce or four sitting ; or it can carrj- eight or ten sitting, if none 
are carried lying down. As the adaptation is for only two 
patients in a recumbent posture, tbe internal construction is 
enabled to be simpler, and the ventilation more tliorongfa. 
Only a portion of tbe side of the carriage is enclosed by wood, 
namely, a space about 17 inches in depth; and of this. 
14 inches can be opened at pleasure, tbe panels, by which it is 
enclosed, being hinged, so as to be capable of being let down 
when necessary. In tbe drawing which follows, one balf of the 
wooden rade is lowered, so that the position of the stretcher 
may be viable. 

Baron Mundy's wagon, like the rest of Locati's carriages, 
has an open counij in front, and an interior behind. Tbe roof, 
however, issuigli-; it is only formed of tiiick sailcloth canvas. 
The same material falls dow^n to shade and to protect the two 
partially open sides of the interior alwve the wooden panels 
before mentioned ; it is usetl as a cm-tain, sh'ding along a rod 
to separate tbe interior from the coupe : it also closes the back 
part of tbe CAiTiage. A considerable diiiiitiution in weight is 
obtained by this arrangement. The canvas behind is divided 
into three parts, one corresponding with the middle entrance at 
tiie back of the carriage, tfiB other two with the end openings 
for the admission of the stretchei's on each side. When the sail- 
cloth curtains at tbe side are rolled and fastened up neur the 
eaves of the roof, and the wooden panels are fully lowered,, 
when t)ie canvas at the end is also either rolled up or thrown 
over the roof, and the partition cmiain which separates the 
interior from the coiip^ is withdrawn ; then the whole interior 
is open to the air, with the sole exception of the roof which 
covei-H it. The I'ront wheels are small enough to turn under 
the fore part of the body of the cairiage, which rests 
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tform fringe. The trautsvei-su seat m fi-oiit is oapaLle of Chjj. TI. 
acc'ommodatiD^ three persons sitting witli great ease, and on _ 
occaaiou it could readily carry four sittere. The handle of the M*u°rtj-, 




v of Baron MuDdj'i Ambulance Wngon. 

Iireak is placed at this part of the carriage"; it acts upon the 
two hind wheels. The frames on which the two stretchers for 
the recumbent patients are placed are separated from tlie floor 
of the carriage behind by a space of seven inches. Within this 
ep«u:e ate two simple bow springs, the extreme heiglit of eacli 




«if which is three mchea. The rear ends of the two stretcher 
frames directly rest on these springs; the remaining four inches 
of the space above-mentioned are occupied by blocks of wood, 
on which the springs move when they are in action. The fore 
Dart* of the two stretcher frames are supported upon two 
' (filOT) S 
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correepoiidiiig bow piiriugs; but at this part of tiie vehicle the 
floor itself is rniBed four mches, so that no blocka are required 
in thJH eituatioii. The object of raising the floor at thia end 
!8 to give more space to ,the compartmentfi beneath. The 
stretchers can be be placed into the interior either at the back 
of the carriage or at the sidee. Thej glide upon two wooden 
rollers ; these ixillers are within and slightly above the level of 
the framework which is destined to carry the stretchers. Out- 
side each hind wheel, and of course completely detached from 
it, is a foot vail, on which a person can etaud, and from which 
ho can rcjadily assist a patient Ij-iue upon the stretcher at the 
corresponding side of the vehicle. The stretchers have folding 
backs. 

Rttingi ot A place is provided for the patients' rifles undei' a part of 

buJa"^' ' *''^ floor before the coupe seat in front. A cage under lock and 

wagon. key is placed beneath the floor of the wagon behind, between 

the hind wheels. This case is intended to receive kits, the 
opening into it being reached between the two broad steps 
which are fixed at the back of the carriage. Tliere is a cistern 
for water in the fore part of the vehicle, eaaily accessible by a 
tap at one side. On the opposite side, a door, under lock and 
key, leads to a compartment contauiiug surgical djesaingB. 
There are also two barrels for wine and other medical comforts 
in front. The taps of these barrels are placed immediately 
under the coupe seat, and are protected by a sUdiug door under 
look and key. 

The dimensionfi of the principal parts of the carriage, ascer- 
tained by measurement of the pattern at the Exhibition, are as 
follows: — Length of can-iage, ulterior meaanrement, exclusive 
of ci>up<^', 6 feet f> inches ; outside measurement, G feet 7 J iucliea ; 
width of caiTiage, interior measurement at level of stretchera, 
4 feet 10 inches ; outside nieasiu'ement, 5 feet; width of floor 
of carriage, inside measurtnient. i feet 5 inches ; height of car- 
riage from centre of floor to middle of roof, 4 feet 6 inches; 
from floor to spring of arch, 3 feet 4 inches. The full length of 
the carriage from end to end, including the coup*, was 9 feet. 
The iliametep of the fore wheels was 2 feet 9 inches ; that of 
tlie hind wheels 3 feet 10 mchee. 

The width of each stretcher bud was 2 feet 2 iuchea, leaving 
n space only of 6 inches between them, available for the legs 
of patients, in case of their being used by men in a sitting 
position. This inter\'al of space would be altogether too narrow 
to allow any one to pass along for tlie purpose of attending 
upon patients lying upon the stretchers ; but the arrangtiments 
of the caniage already explained evidently design that any 
such attentiou shall be given from the outside. 



77ie Lohner Wa^on. 

This is a strongly built conveyance, earning four patients J 
lying down, or twice that number sitting. The stretchere a 
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hCiiip- VI. arrauged iii two tiers, one above thu otlier, and are stippoi _ 

leather loops wIul-Ii hang down aiid embrace the handles of 1 

stretoher. lu front the driver aits, and two wounded men oaOi 
sit aloup;*^!de of him. Underneath the "box" is a receptacle for 
a few medical iieccsaariea. The wagon ia bi-rotal — the hind 
wheole = 3 feet 6 inchew, and the front wheels 3 feet — and nnder- 
loclcB. A large number of these wagons are ready at the depfi^ 
of the Red CroBs in Vienna. 

These wagons are large, heavy, and the floor is high. The, 
interior arrangement is ilisrinctly good, and they are amons 
the best ambulance wagons on the Continent. It will be notea 
that they carry a lamp in front and behind, and that the roci 
ia flat and raUed in, so that a eert.ain amount of mateiial can bo 
earned. 

Ambulance Wagon of the &«rV Fraii^aite. 

[l«l This wagon in arranged after the method suggested by thi 

WMwngoii. Comte de Beaufort, and carries four IjHng down in two tiers. 




' On tli6 floor will ho Boeu two traverses, one on each i 
I irorldng along in Iwo-iron grooves by single wheels at tlieJI 
I eeotroe. A small chain it: attached to each in order to with* 
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dtw the travcTfle from the front of the wagon. A framework Cnip. Tl. 
is attached to the roof, the four wheels of each ade of which 




•»re cogged so that thi- Btn-'lclier is said tu b^ fonvfiiientlj" imd 

^asilr raised. 

The loading of this wagon is effected thiiB :— The traverses 
<^n the fidor lieiiifjj drawn to the reai- of the wagon by the 
chain and along fho groove, the front end of the stretcher is 
placed on it and passed into the wagon, four chain hooks 
fixed to four wheels above are attRched, and the stretcher 
is raised into position. The arrangement ia ingenious bnt not 
practical. 

The ambulance wngon shown in figure CXVIT. is another 
form of French Red Cioss cnrriage. It does not diftVjr mntorially 
from the ordinni-y fourgon d' ambulant f, being merely slightly 
larger. 



i AmhuUmce Wagon. 

e uprights are arranged ut the front and r 
leathern loops, into which the handles of the stretchere real. 
Attendants reach the wounded through the canvas radee of the 
rehicle. 

VoUure tTaniindanee h quatre roues, appt. aii Quartier Ginh'al 
de ea Maje«t4 U Roi de Prusse. 

A cam'age 1^ the same maker and constructed on the 
same principles was exhibited at the Paris Exposition of 1867 
, far the Prussian National Committee for Aid tt> \Vounded in 
Time of War. This carriiige had been attached to the head- 
qoartere of the King of Prussia during the war of 1866 in 
Germany. It was arranged for the conveyance of only one 
patieot in the interior, the place of the two stretchera 
descril^ed in the preceding carriage being occupied only by 
(me heA. The coupi in front was intended for a driver and 



attendants. 



materials 



the caj-riage and all its 
BttingH were of a very superior quality, the object kept in view 
Ijeing to provide every convenience that might be required for 
tlic want/f of a single patient. The bed, which was covered 
with morwco leather, could be converted into an ann-chair, 
one end being capable of being raised to form the back, the 
other of being lowered to support the legs. The lowness of 
the body of the carriage obtJimed by the bending of the axle 
lietween the hind-wheels was one of the leading features of ita 
moclinnicnl crmstructioa, as it was in the other of Neusa'a 
wagons previoualy described. 



Neu/<» 



1 Aml-ulance Wagon, 



Thin wagon, designed for draught by two horses, was con- 
Htnictorl for the brotherhood of the Knights of St. John, by 
McMtrrt. NeiisH, of Berlin, the same cai-riage bnitders who cou- 
Hlnu:t''A the two-wheeled hand-litter lor them, described in a 
proviouB chapter. It was first used by this brotherhood in the 
war Ijotween Prussia and Denmark in 1864, and afterwards in 
thecainpaign of 1866. It was built, with some modifications, on 
tii« generarpriuciplea and plan of what were held to be the best 
kind of German sick-transport wagons, viz., those made to 
ttcconimo<late two badly wounded men on stretchers in the body 
of the wagon, and a certain number less severely hurt sitting in 
A conpfi partitioned off from the interior and foi-med by tha 
tmuMvcrBo seat usually occupied by the driver in front. The 

|>aticnl«i Bitting on the front seat were protected by a foldinj^ 
mod, and the horses, when the seat was thus occupied, wera 
otidnctt'd by the driver postillion fashion. 

The weight of the wagon built by the Messrs. Neuss waa 
ordy 6 cwt. The iron axle between the two hinder wheels v/ua 
liKnt, u» nhown in the diawiug at (a), and upon it and the fore- 
»s\n n Connecting pole (b) was fixed!. By this arrangement the 
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draw tlio travoi'se from the Irout f tne wagoc A framework Cnip-Vf. 
ia attached to the roof the fom wheels f eacl rade of which 
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iiru L g^l 8 tl w 1 iivciiiiititly imd 

©aflilv miBed 

The loadi ^ ol tl is ngo h eff t d tl is — The traverses 
the floor V ng drawn t tl e rea of tl e wagon by the 
m Riid alont, tli(. Erouvt, the front end of the stretcher ia 
ilaced on it and passed into tho wagon, four chain hooka 
Kxed to four wheels above arc attached, and the stret^^'her 
ia raised into position. The anangement is ingenious but not 
ractical. 

Tho ambulance wagon shown in figure CXVII. iR another 
irm of French Red Cross carnage. It docs Tiot differ materially 
Tom the ordinary fourgon iVambnlanrf, being merely slightly 
larger. 
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Niw Zealaiui Sick-Tran»port Wagon. 

This was a spring couveyance introduced in 18fiO, during the 
last war iii New Zealand, to take the place of the Regulation 
pattern ambulance wagdn, which had been t'oimd to b© 
too t'uiubvoua for ihe primitive roade opened up by the 
troopB duiing the military operations iji that country. It was 
made on the principle of an American wagou ; «o light that a 
few men would readily Buffice to get it out of any difficulty it 
might meet with in ita progresa. It was capable of accommo- 
dating two men lying down, and several Bitting. This wagon 
hae been reported by Inapector- General Moiiat, C.B., by whom 
it waa introduced, to have answered admirably as a conveyano* 
for the aick and wounded on the particular service on which . 
it was employed, and it has been suppoaed by some that it 
might be adopted with advantage as the Regulation wa^on 
of the Jiritish army for carrying sick and wounded in tim« 
of war. 

One of these wagons, which hid been bnilt at Auckland, 
was sent to Netluy for trial, more especially to aaoertaiu ita fit- 
ness for use as a militaiy ambulance carriage for general 
service. The trials were made under the observation of the 
author, and the following account embodies the results of them. 
At firat starting it was fouud that the regulation hanieae was 
not auitable for being used with the New Zealand wagon. 
Some civilian cart harness was therefore obtained, and ono 
of the army transport horaes waa attached by it to the 
vehicle. 

At the fii-st glance the body of the vehicle is seen 
to conaiat of a simple light tray mounted upon four elliptical 
springa. These spiiuga are all placed at right angles to the 
a&les upon which they rest. 

All the fittings and apphancea of the vehicle are of the 
simplest character. The wheels are narrow, as in most American 
vehicles, and are not on the eijui-rotal ]irinciple. Two plain, 
cushioned seats with backs are made to rest upon the sides ot- 
the tray which forma the body of the wagon. They are simply 
laid on the tmy, so that they can be taken off or shift«d along 
the sides at pleasure. The aeat in front is single, and is calcu- 
lated to accommodate three persons, including the driver; the] 
seat behind is double, having a back between the seats oommoUi 
to both. Thie last aeat is citlculnted to accommodate six per^J 
eons, three sitting on each side. The handle of a double break 
acting up(m the two hind wheels is placed in front near the. 
driver's seat. 

The floor of the wagon is level, and afl'ords space enough. 
for two stietchers or two patients to be placed upon it at fulU 
length. But should the floor be used for two recumbent 
patients, the back seat coiUd not be used for patients sitting, foc 
the legs ot the latter would be resting upon the patients lyini 
upon the floor. 
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The wagon is therefore fitted for carrying nine persoiiB sit- Cbip. n. 
ing, including the driver ; or three persons sitting, including 
Ihe driver, as well as two recumbent. 
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A watei- barrel is slung beneath tlio fluor of the 
HiHips tire arched over the whole vehicle. These Bii 
vai-nishod canvas cover, which is tlividcd down tliw middle at 
each end to afford openings for ingi'eaa and egress. The cover 
ifl secured bv straps and buckles to iron Htaplos fixed on the 
outeide of tne body of the cart. The wagon is designed for 
di'aug'ht cither by one horse or by two horses; in the latter case 
the horses must be driven tandem fashion. 

The following are nieaeuremente of particular parts of the 
wagon: — Extreme length, including the shafts, 16 feet 10 
ijicHee ; extreme breadth. B feet ti inchea ; height, from ground 
to top of cover, 8 feet 8 inches ; outside length of tray including 
the footr-board, 8 feet 3 inches ; outside breadth of tray, 4 feet 
10 inches; outside depth of tray, 1 foot 3 inches; inside 
measurement of tray 7 foot 1 iuch, by 3 feet 8 inches, by 1 foot, 
The height from the floor of the tray inside, to tlie centre of 
the covei', is 4 feet 1(1 iuoheH. The hoops, three in number, 
are 3 feet 2 inches apart. The dianitter of the fore wheels 
is 43 inches, that of the hind wheels, is 52 inches. The 
drawings Figs. CXIX and CXX sufficiently illustrate the 
general appearance and construction, of the wagon jiwt des- 
cribed. 
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This wngon wan constmoted in the year ISS**, under the 
°^ direction of Inspectov-Gcneral Macpherson, of the Madras 
Medical Service, who dcsugnod the cart previously described 
under the same name. The experience of this officer was not 
confined to India ; he had been the Piiucipal Medical Officer of 
the Turkish Contingent and other forces under the command 
of General Sir Robert Vivian during the CMmeaii Mur. luid, ui 
tbnt capacity, it hatl been his duty to organise the ambulance 
equipment for Uiat army. CircumstaQces had thus led him to 
give attention to the subject nf ambulance conveyances and their 
oonetraction. I>r. Macpliers"n's wagon was on the omuibus plan, 
waa supported on tour double elliptic steel springs, and waa 
intended for draught by twu bullocks or horses. It whs con- 
structed to carry eight patients within the body I'f the vehicle, 
and two sitting on each side of the driver in frcnt. Space was 
provided for can-ying the arms and accoutrement* of these ten 
mi-n. The driver's box was separated from the interior by a 
Nlight open frame fitted nnth curtains which could be raised 
and fixed near the roof if desired. ITie weight of the wholo 
conveyauc(\ as made at Madras, was l.'i fwt, ; the coat 600 
rupees (<iO/.). Tw.i strctchere with hcHids were carried with 
the wagon, one being fixed to each &ide nf tlie body of the 
convayancc. The upper half of tlie body was open, with the 
esccptiiin of the iipriglit posts employed to aupnort the roof; 
but tlie taicn i>art was protected on eacU side hy a framed 
otnvati buad, hinged to the rades ot' the roof, so tfant it 
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bould be raised, or lowei'siL, luid fixed in cither position at 
ploasui'e. Overhead, the wagon was covered by a canvas tilt, 
and this was prolonged iii nont so as to form a hood over 
the transverse seat in front, A fiee circulation of air, and, at 
the same time protection against the glaru of the sun, were 
afforded by these meaus to all tlie persons carried on the 
vehicle. All the wheels wuie of equal diameters. The longi- 
tudinal aeata iii tbe interior wero made of open cane-wont, 
as were also the backs for the patients to leau against. The 
froDt borders of both scats were grooved, and in this way 
■were prepared for receiving two cane-work frames, which were 
carried with the wagon, of proper size for fitting iuto and 
Testing upon the grooves. Wnou the frames were laid iii their 
places, they and thu seats formed a continuous platform (in 
which twt» patients l>*ing upon nlattr^a^ses or stretchers might 
be readily placed. Under the seats wtro racks for the men's 
inuBketfi. Beueath the upper floor was u souoiid floor divided 
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into two wells, one mthev ileepcr tlian the other, with movable Double il 
lids, arranged for the reception of various articles. The two J^J^iJ'^^" 
wells were Bepamted only by a narrow space, in which the axle ,^ 
of tlie huid wlieels was received : ^vith this exception tlie lower 
floor, or the two wells iiito whicli it was divided, corresponded 
in size vntli the size of the upper floor. The imder part of the 
driver's seat was liollowed out at the sides to facilitate the 
turning of the fore wlieels. 

The following illustration is taken from the model of 
I this conveyance in the Museum of Military Surgery, at 
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Ohap. VI. The officer commanding the 1st Battalion Madras Artillery, 

' — " St. Thomas's Mount, who made a report, respecting the cart 
trials of' Mac- ^^Iready referred to,* of Dr. Macpherson's invention, was also 
pherson's ordered to make a trial of this wagon. On the 11th of July, 
•ick-transport 1859, this officer stated with regard to the wagon, that he had 
MiSiiM**^ sent it out filled with men, some of whom were sick, over the 
roughest ground in the neighbourhood for three days under 
non-commissioned officers, and that he had himself accom- 
panied it on the fourth day. "The four-wheeled ambulance 
wagon," he reported, ** runs veiy light and easy ; wonderfully 
so, considering the load it carries. The one pair of bullocks 
took it over difficult ground with as much ease as the two- 
wheeled ; but both require more cattle. The drivers were all 
very bad, i.^., not one of them seemed to have the remotest 
idea of the best way of crossing a ravine or ditch, but did all 
they could (ignorantly I believe) to break the springs, and to 
give the greatest possible inconvenience and discomfort to 
the inmates. Yet, notwithstanding these disadvantages, 
the men generally express a favourable opinion of these 
ambulance vehicles.t Notwithstanding the general satisfactory 
character of this report, neither Macpherson's ambulance 
wagon nor the cart invented by him ha^•e come into general 
use in India, but his ideas are very noticeable in the later 
forms. 



Dr. Francis* Ambulance Wagon. 

This wagon, proposed for use in India, has been designed 
and modelled by Siwgeon-Major C. R. Francis, of H.M.'b Bengal 
army. This omcer made the hospital equipments at the 18()7 
Universal Exposition of Paris a subject of special study, with 
a view particularly to ascertaining their suitableness for ambu- 
lance sei-vice in India. The result of these observations Dr. 
Francis published in a quarto pamphlet, illustrated by drawings 
of several of the articles which had particularly attracted his 
notice.} 
OiifiBof Dr. With regard to sick-transport carriages. Dr. Francis nien- 
|J"^»* pw* tions that he could not find any single one in the collection at 
Sum wiunni P***"* suitable for India without altemtion and adaptation ; and 
ft» India. that he therefore endeavoured carefully to consider the ad- 
vantages of each component part of those which were exhibited, 
with a view to the construction of a new conveyance wliich 
should emlxjdy all the necessary qualities for the transport of 
sick and wounded in an Indian campaign. 



• See page 365. 

t Report from tlie Officer Commanding Isl battalion Madras Artillery, 
Bfc. Thomas's Mount, llth July, No. 379. 

t ** An inquiry into the suitableness of certain Articles of Hospital Equipment 
for India." By Surgeon-Major C. R. Francis, M.B., Her Majesty s Indian Army, 
Bengal. Rochester : W. T. WUdish, 1867. 
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The following are the principlea which, according to the Cha* ^ 

defiuitioDa of Dr. FranciB, ehould rule the coustructJun of an 

ambulance wagou for India : — 

" 1. It abonld he light, elastic, and solid at the samt' Es»eniiiil 
time. _ _ ^mbuknc 

"2, It ehould consist of aa few pieces and fittings a» w»goi. 
pOBsihle. dwignrd 

"3. Injuriee should admit of easy and quick repair. eerrice m 

"4. It mast ho proof against the elements; and, in a "■ 
conntry like India, the provision must be complete. At one 
time protection may be required fi-om the vertical rays of a 
tropical wm ; at aootiier fi'om a ton-ent of rain which, in a few 
liouTB. will cover tlie ground to an extent of four or five inches ; 
and, in the coid weather, in the upper provinces, it may be 
necessary to shield the Rick, at night, from a temperature which 
admits of the manufacture of ice. 

" 5. The wounded must be able to get in and out of the 
vehicle with facility. 

" ti. There should be accommodation for as lai'ge a number 
as possible, avoiding overcrowding, of course, and having refer- 
ence to the powers of the cattle. 

" 7. Space must be utilized as completely as the vehicle 
will admit of. 

" 8. The mode of transporting the conveyniice must be 
adapted to the habits of tlie natives. Thus, in India, bullocks 
generally will be required; and, aa riding postillion is not an indi- 
genous practice, provision must be made for a driver. In soinu 
of the ambulance vehicles at the Exhibition, the driver is sup- 
posed to sit amongst the sick on the front seat ; but. as tlus 
arrangement would be manifestly objectionable in India, and 
for other reasons, I have provided him with a separate seat, as 
in ihe original ambulance wagon, sent by Locati, of Turin, to 
the Exhibition — the wagon which was characterised by the 
■ Soci^te de Secours anx Blesses ' as a " ti/pe module.' 

" 9. Tho vehicle sliould be well supplied with good water, 
with medical comforts, and ivith the means of sustaining life 
for a limited period. 

" 10. It siuiulil carry a medical subordinate." 

In designing his ambulance wagon. Dr. Francis also starts Only ritti 
on the principle that men badly wounded, and thei-efore re- l*ti^.*! 
quiring a recumbent position, should contiime to be conveyed nhnlad 
in doolies (for which iiumber.it is presumed, a sufficient pro- vobiole*: 
portiim of dooley bearers may still be obtained) ; while those l"^"- 
able to sustain a sitting position should be conveyed in wheeled 
conveyances. This is an arrangement which appears to be 
advocated by not a few who have thought much on the subject ; 
and there arc many arguments hi its favour, so far as the trans- 
port of sick and wounded in India is concerne<l. 
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i^pring Wa^oit used in the Peninnutar War. 

1" mil not aware that any record exists of the conBtrnction of 
these wagoiia, but a great amount of coiicurreiit testimony con- 
firms the fact of great inconveniences having been experienced 
from their cnmbrouB size and weight. They were drawn by four 
horses. Each wagon was calculated to carry seven or eight 
men sitting, but would only acoommodate two men requiring a 
recumbent posture. Thei-e was a strict prohibition agaiofit 
these vehicles carrying stores, or anytliing but the sick men, 
their kite, and fire-arms. 
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Mnrh I and IT. British Amtmlaiiee Wagon. 

This conveyance was styled in the Army Medical Kegulationa 
"ambulance ear."t but it is now entitled "nmbnlance wagon." 

The unfiivourable reports received from the Ciimea con- 
cerning the wagons and carts sent out to that country with the 
Hospital Conveyance Corps in the year 1S54 have been already 
referred to elsewhere. In April, 1855, Lord Panmure, who waa 
then Secretary of State for War, directed a committee to cou- 
sider and report upon the merits of certain ambulance convey- 
anccB which were proposed to he adopted as substitutes lor 
those which had then turned out to be failures. This committee 
having met at the Royal Carriage Department, Woolwich, 
inspected, among other conveyances submitted to them, two 
lioNpital wagons for carrying eight wounded men each, %'iz., six 
sitting and two recumbent, and only differing from each c^ber 
in the springs and mode of suspension. One of the wagons 
was supported on steel springs. This vehicle weighed 12 cwt, 
hemg nearly 10 cwt, lighter than the wagons which had been 
sent with the hospital conveyance corps to the Crimea; the 
other wagon was fitted with Fuller's india-rubber springs, and 
weighed only 11 cwt„ each, or nearly 11 cwt. lighter thau tha 
original Crimean wagons. 

The kind of wagon wliich was fitted with Puller's india- 
rubber springe was chiefly recommended. "Although these 
wagons may not prove so eat*y for badly wounded men," the 
Committee remarked in their report, dated May 7th, 18.55, " as 
Uioso on steel springs, still consiooring the stretchers are also on 
india-mbber springs, the Committee consider them to be enit«ble 
for the inajonty of cases, and also to possess the advantage of 
accommodating a good many men ; and having ftirtber ascei^ 
ained that no four-wheeled vehicles of a lighter desoriptirtn 
\a be coustmcted without a material sacnfice of strength 
}9olutely necessary to euable them to withstand the wear and 
of field service, the Committee approve of these wagona." 



t Med. B*^.. p. 76. 



312 



British Aviliulance Wagon. 



OsAP. TL An examiuatioii ol tlie drau-iugs will show that the wagon il 

" — a modification of the tray-form of carriage. It is bijilt without 
and fiuing°of Separate conipartmcutB for the recumbent aud sitting pattent«. 
the Britiih Tdo two men carried recumbent lie upon movable stretcher* 
unbukooe specially designed for the carriage, and occupy the centra] 
^™^"' portiou of the floor of the wagon ; three of the nieu carried 

pitting occupy a transverse seat in front, the three others occupy 
a similar seat in rear. The driver conducts the vehicle postilion 
fashion. The utretclierB*, ae already mentioned elsewhere, are 
fitted with special springs and also with roUers to enable them 
to be moved in and out of the wagon more easily. There are 
foiu' of the india-rubber springs (Fuller's) and each of these 
is caused to act between two cuived iron rod supports ; one rod 
being fixed to the under surface of the floor of the wagon, thin 
being the larger and descending the lower of the two ; the 
other being uppermost and fixed to the lower frame or bed 
which rests upon the two axletrees. The body of the wagon 
is thus suspended, as it were, from the springs, although it is 
carried above them. The fore and hind wheels are each 4 feet 
2 inches in diameter. One of the two horses by which the 
wagon is drawn is hameased between shafts ; the other, the 
riding horse, is attached to a swingletree, A Imn^el capable of 
containing three gallons and a half of water is corded on a, 
email platform in front of the body of the wagon ; a water- 
bucket, grease tin, and drag-shoe are earned below. The Avhole 
is covered by strong cauvas supported upon a framework of 
movable hoops. From the upper part of this roof a wicker 
basket is suspended to receive the men's knapsack?, while straps 
are attached to the aides of the wagon for carrying their fire- 
aiTiiH. 

In Fohriiaiy, 1866, in conseq^ueuce of the india-rubber springs 

4 to be' having proved defective, principally as regards durability, steel 

" springs were approved to be sulirtituted. Tho springs then 

adopted and stiU in force are of the single semi-elliptical kind, 

are four in number, and are placed longitudinally. The lower 

frame or bed of the wagon is retained. 

The space between the wheels, measured fi-ora outside of 

~a TO outflide of tyre, or in other words, the width of track of 

he wagt>n, is 5 feet 5 inches. The wheels are moderately 

■ dished, so that a line aud plummet dropped from the upper part 

"fthtj circumference of either wheel falls 4 inches outeide the 

ick. Thii nave projects 6 inches beyond the track. The 

wagon, th'^rel'ure, requires a clear space of 6 feet 5 inches to 

enable it to pass along without touching an upright obstacle on 

^ther side of it. 

ITlB ilrawing gives a general view of the wagon, fitted 
' ^iready for use. 



• Wkgoo atretolien ore nov obK>let«,— £p. 
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The Mark III, Brilinh ambulance wagon. Chap.' 

ThiB wagon has been designed for dratiglit by two liorBefl, Britiali 
Itiong^b appliiiiices are provided for attaching an extrii pair, in '""t"''!"" 
ease animals of sufficient strength eannot be obtained, or nn "^ 
other occasions of need. The \vagou is arranged for eaiTying 
two slightly wonnded nifu, together with the driver, sitting in 
firoDti two budJy wonnded Ij'ing on stretohcrs in the body ot 
[Ae wagon, and three wlightly wounded, or two with an 
Utteitdant, seated behind, and resting their feet on tho ledge ot 
She tailboard. It can either be driven I'roin the box or the 
rider can ride and drive, as is done in most other mililaTy 
♦ebicles; all the appointments arc pro\'ided for either mode of 
eondncting the wagon. The diameter of the fore wheels is 
3 feet, of" the hind wheels 4 feet f< inches. The reduced 
diameter of the fore wheels is to enable the wagon to turn 
round on its own ground. This could not be done with the 
Mark. I. wagim, as the wheels were eqnirotal. The increased 
dranght. owing to tho reduction of size of the fore wheels, is to 
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a great extent counterbalanced by less weight being thrown on 
them than on the hind wheels. The springe are senii-elKptical. 
carefully adjusted to the weight to be carried ; a cross check 
spring is added behind to come into play when the fnll 
compTeraent of men are placed in the wagon. A break, acting 
on tlie hind wheels, is worked by tlie driver fi'om his seat in 
frost { and a drag-shoe is suspended near the fore cai-riago. A 
Bine water-tank, coaed in wood, and fitted beneath the ffoor of 
the wagon, is capable of holding ten gallons of water. 

Bemnd tho tank is a locker for lorage and utensils, and is 
accessible through the floor of the wagon by two padlocked 
trap-doors. The aviiilablo space inside the wagon is 
V &\" X 4' 3". The height of the sides of the wagon is 
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1 foot 8 inclies. tliey are boarded for tlie first 14 inches, au< 
open from the middle to the upper rnve about 5 inches. The 
portion of the floor for the recumbent patients ib divided 
longitudinally by a centre-boartl 14 inches high. The i-ouf of 
the wagou is framed aud hinged iii the centre tf> facilitate 
package, and w supported on tubular iron standards. Straps 
are attached to these standards for carrying two spare stretchers 
rolled up on each side, on the top of the side rail of the wagon. 
The framed roof is filled in with double cnnvaa, the two layers 
being fastened together by india-rubber solution. It is thus 
rendered impervious to rain. The sides are single canvas 
ari'anged lo be fixed down or rolled up at any required height 
at pleasure. Places are provided for the valises of the wonnded 
men between the stretcher handles before and behind. There 
are also straps fixed to the floor of the wagon for securing 
the rifles of the wonnded men. it is necessary before 
depositing these weiipnns to alwai/n ascrrlain thai t/iftf arr not 
InaiUd. The weight of the wagon and fittings is 18 cwt. ; the 
calculated weight when loaded with eight pei'sons and their 
kits a little over 30 cwt. This is a manageable weight for 
draught by two liorees; regard being had to the fact that, as a 
rule, the wagou will only be required to move over made roads, 
and not faster than at a walking puce. The wagon is " under- 
horsed " with one pair over unmade roads or loose soil. 

In the Matke I. and II,. which are varieties of the old 
pattern ambulance carnage or Crimean wagou. the wounded 
were transferred from the field stretcher to the wagon direct or 
to a wagon stretcher. In the converted Mark III. or the 
Maj'k IV, wagon, the principal difference is that the 
wagon stretcher is abolished, and the patient is plaeed in the 
wagon on the samo stretcher he was laid upon in the first 
instance, tJiis running into its appointed place on the wheels 
with which it is provided. The stretchers ha\nng been loaded, 
tliB Imcklxiard is adjnBted. thus fixing the stretchers. 

A special diflicuity, wliich has been before referred to, exists 
in respect to everj- carriage in tlie British service, and influences 
hH the details of tlieJr construction. Owing to the insular 
nature of (ireat Britain', the whole ot the army equipment, 

h^cludin^ the wagons, to be available for mihtary operations 

^fe a foreign country muat be capable of being carried by sea. 

^bi iinibalance wagon has, therefore, itself to be made portable. 

^TE the present instance the whole wagon id made so as to be 
readily taken in pieces, folded up, and to be put together into 
A convenient paclcage for stowage on board ship. 

A practical illustration ivill show the importance of this 
~ang«ment. Unring the Franco-German War the British 
tioual Aid Siociety obtained from (ho War Office twenty 
■nlance wagons, for use with the ambulance sent to Franct* 
.er tho direction of Depnty-Insiwetor-fieneral Dr. Ony. 
lit of these wagons were for the transport of the wounded, 
twelve were general service wagons adapted for the 
iq>ort of stores. All these vehicles were made up into 
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iclcR^PR. and plrtced on boanJ ship iit Woolwich. On an-ivul 

■ St Hnvre the packB^eH were unloaded, unpacked, and fitted 

P-together on the wharf, with rep^uhinty and dispatch, ao that 

the twenty wagons, complete in evary leBpoct, were ready to 

proceed on the road-— the time being under five liotirs. llad 

the attempt l>een made to convey them from Dover to Calais 

in their ordiiiniy eondition, not only would the vessel have 

^been iiiiid>Ie to accommodate tfaeni but they would have 

icarcely estaipud from being damaged during the voyage. 

Objections have been made to the milid, and therefore pro- 

' portionally heavy, confitniction of British ambulance wagons. 

But the advantages of their Rolid construction were also 

exhibited in the instance of the wagons just noticed. They 

were subjected to very severe usage dming the whole of 

several moniha in the trying winter of 1)^70-71, yet, in the 

following spring, they returned tn) England in so serviceable a 

oonditioD that tlie Government readilv coneented to repurchase 

them from the Society to which they ^ad been sold. 

British ambulanee tcagon. Aftir/r IV. 

This wagon haij two large wheels (;iH inches in diameter) M»tk iv 
• behind, and a smaller pair (3<> inches in diameter) in front, and "'S'^" 
Il^us enabling it to turn round on a small axis, and greatly 




Fig. OXXT. Mark IT. auihulnncp wagon. 

pbviating the risks of upsetting. Wagons which have emial 

irbeds before and behind are called " equirotal wagons." The 

idy has a floor space, 9 feet 4 inches long by 5 feet .3 inches 

ride, and reels upon the axletrees by semi- elliptical sjirings, 

rith a check-spring under the centre of the wagon, 

(6107) Y 'i 
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Chap. TU 

Mark IV. 
wagon. 



Mark V. 
wagon . 



The wooden sides are about 20 inches high, and from them 
run up from sockets three iron standards on either side, sup- 
porting an angular framework of ash hinged along the centre, 
forming the w^agon roof, which, with the sides, is covered by 
white canvas, dropping as curtains over the wagon, and forming 
also a hood to protect the driver and patients in front, and 
curtains to shiela those sitting behind. A canvas curtain also 
closes the front of the wagon behind the driver's seat, prevent- 
ing wind and rain entering the wagon from that end. The 
interior of the wagon is divided longitudinally by a partition 
14 inches higti, which separates the floor into two equal 
portions, and these portions are occupied by two stretchers oi 
the ordinary '* Paris" pattern, which are run in on their wheels 
into the wagon. Besides these lying-down an*angements for 
two patients, three individuals, viz., the driver and two patients, 
can sit on the front driving seat ; and three more, two patients 
and an orderly, can sit on a hind seat on a level with the floor 
of the carriage, with their legs hanging out, and protected by 
a tail-board and .leather apron. A sliding partition of wood is 
placed across the wagon near the rear, acting as a backboard 
for those sitting on the hind seat. Both seats have leather- 
covered cushions. Water is carried in a tank (9 gallons) under 
the body of the wagon, and there is also a corn locker at the 
rear of the floor of the wagon. A ladder, for use of the patients 
entering the vehicle, is earned over the fore carriage of the 
wagon. There are two lockers, one on either side of the sides 
of tlie wagon in front, one being used for restoratives, and the 
otlier for tools, &c. A double-screw break worked by a cranked 
lever handle acts on the hind wheels; a drag-shoe is also 
canicd. The rifles and kits of the sick are placed on the floor 
of tlie wagon. The wagon weighs about 17| cwt., and with 
eiglit persons and their kits 30 cwt. The wagon is drawn by 
two horses from the seat, in double harness, or by a postillion 
riding one of the animals. 

For shipment, the vehicle takes completely to pieces, the 
iron 8up])ortR an4 the roof come off, and the wooden sides are 
collapsible. The wheels and the tailboard are taken off, and 
the whole can be packed into a ship space of about 3J tons, 

nrifish ambulance wagon. Mark V, — This wagon was 
approved for use in the British army on the 15th January, 
1?<81^ and a dra>\'ing has been sealed to govern future manu- 
facture. 

Tlic wagon is constructed to accommodate 12 men seated, 
or two men on stretchers, and four seated. It is fitted with a 
l)crch, and a *SJacob" lock fore-can-iage, which reduces the 
strains on the body in travelling, and admits of large front 
Avhcels being used, so as to minimise the pull on the horses. 
It is also titled with a pole and swingle-trees for long rein 



urivmg. 



The front part of the wagon body is partitioned off, and 
})rovidcd with scats to accommodate two men. Entrance to 
this part is gauied from the front of the wagon, over the 
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Ter's seat, the back mil of which can be fiiUlud up out of Chip. VI 
Jie way. The leinaiiiing part of tlie body is fitted with seats jg^^f 
mioag tae aides, an-auged to fold upwards when not in use. tn „jga„. ' 
niake room for two stretclievH. A slidiug step is fitted to the 
back of Ihe wagon, which, when not in use, can be raised and 
pnahed close up to the tailboard in guides iixod along the bottom 




I 



Fig. CXXTt.^Murk V. Britiili AmbiiUnci^ wBgon. 

[for that puri)08(!. The sides are fitted with ventilators, stapli.'s 
"■ the bale hoops, and standards for the bact rail. Fittinga 
attached to me back rails, and under the seats for carrying 
rifles, and there are a drag-shoe, a 3 lb. gi'ease tin, and two straps 
attached to the Imck rails for the safety of the patients' seat. 
The stretclicrs used are of the service pattern, and when not 
in use they are packed beneath the seats. 

Weight 18 ,-wt. 1 ip-. 14 IbK 

Tonnage U-OK tons. 

Minimum space wagon can 

turn in 30 ft. 7 in. 

Rcctaiigidai' space reiinired in 

boats 12' 7i''x6' l"xy' iJf 



The "Furlet/" Ambu/ance Wagon. 



Ch*p. TL 
The Vnr'.ej 



Ambulaaxe Carhiages intended for Civil Purposes, but 

WHICH CAN BE UTILIZED FOR ArMT RiXJUlKEMBNTS Xt 

Home. 



7'he '•Furhy" Ambulance Wagon. 

Thin L'lirrirtge was invented by Mr. John Furley and is in- 
tended for the tniiixport of eick lyid injuied persons in civil life. 

The framework is of Eujijlisli aah, with miihogany panela 
pine rool' and floor, seats of kowrie wood, and wheels of oak, 
ash, and beeob. It will accommodate two patients on stretchere 
and four persons neated inside, or it will carry throe patients on 
Btretchers and one attendant. There is «Iho space for two 
person** to bo seated with the driver. Tlie upper stretcher, as 




shown in the accompanying diagram. Fig. CXX VH, is placed in 
position in a very simple and offettive manner bv an elevator 
(also invented and patented by Mr. Fiirtey). Thia elevat(»r 
consists of two pieces of iron bent at a double right nns;lc. 
and fitting into slots in tht- floor of the wagon; botii are con- 
nected by two leu£;th8 of wooiL Whan required for use, the 
elevator is lowered on to the floor, the stretcher is then run 
upon it, and tlie whole is raieteil by one man into position, and 
secured by a screw. This action is much assisted by a iitroDg 
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~ spring fixed at tlie side mi the llour, and tliis hIso avoids the Chap. VIj | 
nsk of ahock in case the elevator ehuulil be lowered too rapidly. ■— , 
The weight of the wagon is well within the capncitv of one ^J^n."'*' a 




In order to provide for the ountiiigency of thewe civil aiubn- 
•—'. carriages being used by Vuhiuteei-a or, in case of wa" 
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i'et|uieitioiied by the Militan,' authorities, Mr. Fiirley has lately 
iiintlo certain inodifiaitionB in all caniogee of the above tjT)e. in- 
tentlfd for two stretchers und attendante. By making a double 
Hoor under the driver's feet these vehiclee will now take, not only 
the etretchere with telescopic handles, for which they were 
originally inteaded, but they can also be used with the anny 
regulation stretcher. Thuy are also arranged to carry soldiers' 
kits and rifles. 

TliiH dmm of wagou poaseBScs aii cxoellont feature, ivliicb is, 
flint tlie whole of thn interior can be cleared, and thus it can 
he used for beds, bedding, &c., and ean also be easily elwined 
and disinfected, especially as it presents a smooth surface, of 
varnished mahogany. 

The wheels are birotal and nuderlock, time allowing the 
v';liicle lo bo turned in its own length, a cuiiveuieuwe not in 
bo lightly estimated. The doors lu-e of equal size, and the 
step ie antomatic. 

V7i« Cairo Wagon. 



biiiU at very short notice from the 
y, specially for H.B.H. the Princes 
Wales's Committee of the British National Aid Society, 



This wagon \ 
designs of Mr. Furley, specially for H.B.H. the Princess ol 




Fig. CXXX.-TW Cuiro Wigon. 

the tW'i of ihc sick utii! womided in Cairo during the Egyptian 

a gciierjil const met ion it leseniblcs the form of the 
^ey" wagons already described, but ie also provided with 
HS* niof. which completely oovei-s the whole carriage, and 
,We curtain on both sides, with a sjiace between the otiter 
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sold inner "flye" of canvas of four iueLes, The vehicle ifl Cuu-. VI 
provided with an elevator and a stretcher with telescopic handles _, TT^ 
{see p. lib). I ho weight le 11^ cwt. "Wkhoq, 

This wagon has been constantly used in Cairo, and though 

apparently hght and deltiuite in its constvnctinn is reported to 

he a strong and durable carriage, and wtll adapted for the 

purpose for which it wae built. 



W Howard'* Civil Aml'id<iiH-e Wuijon. 

pr. Howard's wagon is practically a little coinpartiuent un 1 
wheels. G' H" x 4' 1' , in which, on a sliding Httor, a patient can ' 
lie, with all attendant Heated beside him. It is drawn by one 
lioree. and is vory light; owing to tlie orank-axle the Hoor of 
ths wagon is within 15 ineheB of the ground, and the taii- 
I'liard (b^ps down to form astep halfway between the distanoes 
Consequently it is essentially a civil ambulance conveyance, 
and IS not intended for military service. The hind wheel is 
Wge, and is in the centre of the vehicle. The floi)r iw below 
ie centre of motion, and the spring from which the. body ul 




(liiteniui).* 

HJw cniTinge is suspended is a very long seiui-ellipse. The 
lour wheels luive rubber tyres, and the carriage turns on ivs 
own axis. Benuath tlie driver's seat is a box for surgical 
appliances, and there is an opening to it from the interior of 
thr; carriage. Shafts and a pole are supplied, and either one 
or two horses may be utilised. In the interior, the right half 
of the flopr is occupied by a light tramway, with india-rubber 
roller tyres. The tramway rofits on four eltijitical springs, the 
nil' at the head being ii niches higher than those at the foot. 
letweon the side of the tramway and tlie sitle of the carriage 
B india-rubber bufi'e rs. Resting upon the india-rubber rollers 
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S ended strap is for the paticiit to lift bimaelf up by, if iuat. V 
esired, and a correepoiiding Rtrap at the lower end may atip- ~V 
port a fractiired limb. •mbiikmri 

The other half of the iuteriov has in it a seat for the attend- "agun. 
aot. and ia otherwise clear iit ordinary times ; bat if a aecond 
patieut needs to lie earned, a stretcher is kept in the roof of 
the carriage, and can be lowered and HUBpenued by loops hung 
from iron supports in tbo floor, imd hes at tin- fiame level as the 
ieft-eide litter. 

If four patients have tvi be t^irried, and two other stiet^Jiere 
are needed, these rest with their trout handles on an iron bar. 
running H*roKt^ the back of the front of the carnage, and the 
rear handles reat im the iron-bound top of the tail-board. 

For ventilation and hghtiiig, openings covered by canvas 
curtains exist, but in cold climates wooden aliuttert" should be 
used. 

If desired, the carriage tan be cleai'ed out of all its eon- 
tente, and will remain available for any tirdinary carrying 
puirioseB. 

The bed of the wagon is so near the ground that the vehicle 
can only be used on level and well-made roads. 



^F The Torluise Atnbulance.' 

This ambulance, which is the invention of Captain The Tortoisp 
A._ Sav-ill_ Tomkins i.f the Victoria Rifles, is called the -'"*"^°"- 
" Tortoise," because, like that animal, it carries it« shell on its 
back, the tent portion lying on the hoops and raves of the 
wagon. The Tortoise is essentially a tent-wagon, and is a 
totally new departure in ambulance. 

ITnivereal in its applieation, the tent can be carried on 
wheeled conveyances, on animals, and by men; it is equally 
adapted for hut and cold climates, hills ur plains ; it therefore 
essentially becomes the most important invention for ambulance 
purposes, and for the relief of the siuk and wounded in the 
present day, and in its complete furtn is literally a genuine 
ambulance, i.e., a movable hospital, carrying all the necessaries, 
surgical and material, for wounded and sick, capable of follow- 
ing a force wherever wheeled transport can travel, and is of 
equal efficiency when carried by other forms of transport. 

As this system is being gradually adopted in the armies ot 
Eui'ope, and its convenient featm-es recognised, it is proposed 
t<i describe this wagon-tent hospital, as it certainly must in 
time much modiiy, if it does not actually displace present 
Systems. It has already been adapted to the regulation 
t^atteni ambulance wagon. 

77«r wagon. — The wagon is a capa.cious strong carriage on 
f-oar wheels, which are bii'otal, the front pair being 3 feet 
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6 iucheH, and the hiud pair 4 feet (i incliua iu dkiuoter. The | 
bed of tlie wagon is 4 fei;t (J incheR wide. 

The rear half of tiiu wagon has a well or lower flow 5 feet | 
long 4 feet wde and 14 inches deep. The caniagc body ib UJ 
feet long. Tho sides of the wagon are 2 feet 4 inL-bes high. 
'J"he eutii-e body is made of ao^oted wood and the Htrcnglh 
of the spriugH is conHidurod with regard tu the weight they 



fT' 






't 



r^-*r 




Kig. CXXXIV. 

mediiitl nw 
requiring Ijiti; 

are required to benr. WagouK are made of different sizee^ 
biit these are the general proportious. 

Attached to the body of the wagon are two strong rave^ 
one on each side, and connecting the two sidem are four bale 
hoops, upon whi<-h a tent is kid, and folded into the raves. A 
row of hooks is fixed ou the outside of the upper bar of each 
rave, — these are utilised to hang accoutremeut* and kibs 
when the wagon hospital is pitched. Near the front on each 
side are two long boxes, holding the tent pegs reqaired. 
In front, under the driver's seat, is a large box, capaole of 
holding the medical and surgical requisites for 20 patienta 
ciitifinufl to bed. Undemeath are two long boxes to receive 
the side pok-a of the tent, and behind the fore-carriage ia 
the water taiJi, which holds eight gallons, and which is filled 
from the front. The tailboard carries a locker, which am h« 
Sded for laundiy purposes or iVir caiTying ration wood. 
I Inside the wagon are carried 20 stretcher beds, arranged 
^'In tiers of 10 on each side and towards the front, beautd 
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and to the " off" side, is carried a stovo capable of cookiiig for L.'n*p. TI. 1 
50 men. — ■ . 

When it is deeired to prepare a hoepital the wagnii is halted, mibulBieo,'*' 
the Hide poles are removed from the boxes, and four men, uue at 
each side aud end, lift the folded tent ofl' the raves, and it 
iinrolU itself — the men then place the pegs round the wagon. 
_TwQ men tbfsu pass undeiueath the tunt, and, aaaisteu by 
Lose outside, fix the side-poleB, and fasten them to the pegs. 
i windows are removed from their boxes, and fixed in the 
^aces assigned to them. The stretcher bedsteadfi are removed 
knd prepared for uccnpation. The whole proceeding is acnom- 
plished easily iu 15 unmiteH, t'ven by untrained men. 

When it is desired, the wagon can be removed from the' 
Jent, and its place as a support occupied by two poles and a 
Kdge pole, the latter is to be found on the top of the bales, 
nd the former in the raves. 

The Btove is easily removed from the wagon by one man, 
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ind can be replaced in the tent, or cooking can be carried on 
otfflde. Tlie wagon is then available for tmusport of stores 
r provisions to its own particular section, and is not neces- 
tnW idle. 
The wagon can carry two patients recumbent and two 
sitting, by the driver, and when the inteiinr is cleared, three 
recmnuont and three sitting can be accommodated. 

Thu Tortoise ambulance is arranged to receive 54 to ISO 
patients, and is carried on three wagons, with an additional 
small fbiir-whcelvd wagou for the Medical StafT, This wagon 
contains accommodation for 4 officers, G non-oommissioned 
officers and men, together with all the requisite dnigs, instni- 
ments, and surgicai appbanccs. 

Th4 tents, — The small tent is fur the MedicAl Staff and 
^ndants, and when pitched measm-es ii' long by 15' wide, 
t H'higb, with a 3' wall, and contains 2,7(M) cubic feet of 
, covering 360 superficial feet of gi-ound. It is lined 
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including weight of NaiHIe T>agn, 



TI, throug^IioHt. antl «' 

, - — mul malleta, '2n'i 
The Tortoise ,,--. j. 

rit can Ije dividetl info 3 iliviBidiii*, facli l.i' liy 8'. 
Divitrion 1 is the (iperatiug room, mul is lijjlih'fl Ny windows in 




tiie roof, and in th<' walls of tent \'\^\\% fninies ol glawH an- 
alsfi iirr»ing«d to slide into tlie t-anvas. In this division is an 
operating table. Divifion '1. — .1 hedsteadB for nuracH who are 
not on duty, and stolen. Uiviniou it contains 2 bedsteads for 
administrative officers. 
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The total weight (>!' this wagon, when loaded, is about 
B,400 Ibs^ requiring 3 hoi-ecu, at the rate of 10 civt. each horse. , 
^le Btretcher beds are included in this calculation. , 

The wagon can be removed from the tent, and uaed for any 
mbulaQce transport purpose. 
, The Surgeon's sleeping tent contains 2 bedsteads, and 
k'eighs complete about 55 lbs. It is well ventilated, and lined. 

For the romiunder of tbo huspital there are '^ larf^e wagons, 
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■hicb are similar in every detail, and each part is interchange- 
able with the other. A description of one, i.e., one-third of the 
coniplete hoRpital, will be sufficient here. 

The tent, which in carried on the outside of the wagon, 
can be lifted off and tiausferred to '2 pack animals, and may 
bo pitched with or without tlie wagon. It measures 30' long 
and 21' wide, iu 10' high, with a 5' wall, and contains about 
S,000 cubic feet of aii' space, covering a surface of 630 super- 
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ficial f^^. It in lined tfaroii^oat, and weigiiaw wkk jt^mtcii 

K4^ wail pftieskf p^f^ and maQetA, indii^fin^ weigtit or dodiBe 
^^j», 3it*> iW The weight of water » not reckoQ«?ii ia dm 
e$ftnwUe; the tank C'>ntain:i>i 6 gaQom, aiki would wei^ I^ ewt. 

The ^eakt £vnlity for rentiiafion and ciuokg^ «>f air at ni^t 
^>r in rainj weather ^en the tent k Aimedy, mor*T than 
e/^ivnpeTiMit^it for thi:? rednced cnbie apace reqinshe ijr each 
TDian. 

The tent im ligfiterl by windrows in the roo^ and in the walLi. 
and li^it frames of ^aiiH are arranged to dide into the canv;ij3w 
VV'h^^i n^/t T^'^^nirf'A there i« a slide box in the wagon to pr»>te«2t 
ihf^me windows from Joeing broken. 

Ifi fsBUfi the gfaiM windowH be broken, canraa flap6 take their 
placer nntil rfi^mA, 
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Fi((. ex X X Vf I T. The Tortoiie Anibulanre Wagon iniide. Ground Plan. 

lltr Novtdv Sirt'tcher Ihdntead consiflts of two poles, feet, 
inivciHcH, Jiiid (jHiiviiH, and ia Bpecially constnicted for the 
|)nr|>oH(5 of making a good liospital bedstead, as well as a 

TIiIh Htr(<t(;h(M' lH3dHtead when folded up occupies less space 
tliaii liny uthor in general uhc at the present timey forming a 
n(«nt, ruHily Htowed, and firm package, 6' long, 5" broad, 
•^i" drrj), and in of a total weight of 30 lbs. 

TIh' i>oU»h are peculiar in construction, insomuch that they 
an* not (lotnpoHcd of one solid piece, but of three flat pieces 
JoIimmI t(>g(»th<'r. They conRist of two long pieces of American 
anil, ('/ long, W drep, and -^-^ inchep Avide, and joined 
nlightly below the uppcM* Hurfaco by a wood runner 1^ mches 
widr, panning the wlioh^ length, and leaving a groove on the 
upper Hurfaei^ of the nole. This groove receives the canvas, 
by an arrangement to bo described later. Between the sides of 
ea(*h pole, and pla(*ed at equal distances apart, are five mall 
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blocks, to keep them separated. The extremities of the poles Oiup. YL 
are cut down to the level of the runner to facilitate the ^ZLj^ 
insertion of the lath which holds the canvas in the groove, ^JJ^ST 




- t 

fig. CXXXnL— Sdction showing 2 longitudinal pieces 1 1, tad trAnsrerse piece t. 

The pole is finally strengthened by brass bands, one at each 
end, and five placed at equal distances between, so that on the 
upper sur&ce of the pole there are four metal bands bridging 
the groove between the sides and tiie runner. The under 
surface of the poles is hollow, and into this the feet are placed 
when the conveyance is folded. The feet, which unfold and 
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Fig. CXL. — Showing how the end of the poles are made with two of the brass 

bauds (9 at), 

lock automatically, are made of wood, and are 12'' long, and 
a person lying on the stretcher is about the same distance firom 
the ground, when the relaxation of the canvas is taken into 
oonmderation ; attached to the feet is a length of galvanised 
iron wire, with a loop at the end farthest from the foot, and 
which, when the stretcher is raised, falls into its place by 
its own weight, and is there fixed by a block. The foot 
is replaced by pressing up the wire with the hand suf- 
ficiently to raise it over ike block, and it will then lie inside the 
pole. 

The handles of the stretcher are 18'' long, but only 
T* project for the bearer to hold. They are so arran^d 
that they can be passed inside the pole and drawn out when 
required by a piece of strong whip-cord threaded through the 
end, for tnat purpose. Tliat pai*t of the handle which is 
alwavs inside tne pole is square, and is retained in position by a 
small spiral spring with a button. 

The traverses are precisely the same pattern as the Army 
Reg^ation stretcher, with the exception that the feet are 
not attached to the traverse plate which, consequently, is 
smaller. 

For the purpose of passing the stretcher along the floor of a 
wagon, there are four wooden blocks each with a small 
wheeL 

The canvas is made of the same material as in the stretchers 
described. It is 6' x 1' 11", and along the sides there 
Ivided so as to correspond to th^ intervals between the 

(6107) ?; 
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CxAv. vr. five metal . bands finding the pole. In order to atl 
canvas, it is laid on the opened-out stretcher, and t 
"the 



fS SbSSiBe** placed in the groove on the top of each pole, and betv 

brass bands. At one end of the pole on each side, a 
lath, 6 feet long, is inserted through th6 hem, and ui 
brass bands, and in this way the canvas is evenly and 
stretched ; as a result of this simple method^the canvas 
removed to be cleaned ; the laths, at the end of which t 
loops of whip-cord, are drawn out, and the canvas is frc 
\ pillow-case is made in one with the canvas, merely c< 

of an extra piece of canvas sewn on at the head, fbrmii 
which can be filled with fern or grass. There are n 
provided with this stretoher^ but these could be suppli 
required. 

The Tartoisi field Jiaiiway. — A valuable additioi 
equipment is the field railway. This consists of r 
on iron sleepers over which a light car can be pushed 





Fig. CXLL 

Dpon this wounded or stores can be carried. This ca 
80 Ihg. A mile of rails weighs 8 tons. In large encamp 
portable field railway of this nature would be very effio 
osefQl ; even in action the railway might be utilised wi 
advantage in transferring sick and wounded to t 
hospitals, and medical stores to the front. As an ami 
fenaor also it could be laid along entrenched positions; 
thftro is a large field of extreme usefulness to \>e devdo] 
this carriage. 

All the stores of the tortoise ambulance are arrang 
packed in valises and basket panniers, fitted witli the 
attachments, so that they may be carried on pack animi 
rnquirod. 

The tortoise tent wagon, which has just been de 
risproiients the most perfect military hospital waffon 
preMcnt time. The main features to be especifuly 
are : — 

!. luterchaugeability of methods of transport au( 

quent economy. 
2. Portability. 

H. Completeness, cooking, laundry, &c. 
4. fiightness. 

Ut* The interchangeability of methods of transport. 

Vm a service like that of the British Army — whe 
tumm are continually protecting the frontier in all dimi 
ntiMtouH, and where, unfortunately, as a rule, sicknei 
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a large part in rendering a force inefficient — the fact of being 
able to provide shelter so easily for the men is a very important 
consideration in favour of this system. As has been already 
stated, the tent can be packed in portions and removed from 
the wagon to pack animals or the heads of cooUes. In tropical 
and sub-troi)ical countries the necessity of tenting forces in the 
field has been proved over and over again, and is so fully 
reoognised that no commander, except under the most urgent 
and pressing circumstances, would expose his men. 
The following is the plan of encampment: — 
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Ilgi OXLI L O f o und plan of oomplote *' Tortoise " Ambulance, comprising 4 
wagons^ 16 honee, and tents, with all the surgical and material requirements 
iior 00 patimta. 

Apart firom all considerations of ambulance transport, these 
tentB can be fixed to any form of transport cart or wagon, and 
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CujkT, TI. bj the additiaii of one to each baggage catiwitfa a {one on the 
march, a ihdter could be ghren to the men in 15 mimitoa. Tlie 
present ajrst^n rarely adnutB of a force being abeltered mider 
two or three boom, and it mnst be rem^nbeied that the mofaffitj 
of a force is always influenced in proportion to the amoimt c£ 
baggage accompanying it. 

Further adrantages may be noted as follows: — 

The diape of the tents make them capabfe of resisting the 
pressure of the wind^ owing to the low pitch of roof — die kaild 
(earthy) colour renders them less visible to the en^ny — and at 
night lamps lifted inside the tents cannot be seen by posons 
outside. 

The tent being spread round the wagon, all stores can be 
unloaded under cover, and conversely when striking camp 
stores can be loaded on the wagon protected at the same time 
from the weather. 

When tents are wet, they can be dropped round the wagon 
to dry. This is a great consideration, for tents weigh 30 to 40 
per cent over their normal when wet. 

The large tent wagon or hospital wagon when packed, and 
including tnree days' rations, 20 bedstead-stretchers, cooking 
apparatus, stoves, plates, cups^ knives and forks, &c^ and allowing 
200 lbs. for patients' accoutrements, weighs 4,200 lbs., and is a 
fair load across country for four draught horses. 

The wagon stove can be utilised on the march, thus 
enabling the attendants to provide beef-tea, soup, and hot 
water at all hoiu-s; these comforts being always available, 
even on the march, will often be found to be the means of 
alleviating creat suffering. 

In conclusion, it must be noted that the simplicity of the 
arrangements of this tortoise tent wagon is such as to allow of 
considerable modification without in any way endangering the 
principle of the invention.* 

For the drill to pitch and strike tortoise tents (see Appendix 
VII). 

C— Hired or Country Carts, 

Country oarti. Country carts possess a great many advantages to recom- 
mend them for the purposes of ambulance transport, while to 
the English army they are of peculiar value. The wars of 
Great Britain are carried on, now in one hemisphere, and now in 
the other, in countries so diverse and so distimt, that the diflS- 
eulty and expense of carrying sufficient vehicles with animals to 
draw them is almost insurmountable, and recourse is invariably 
taken to the local resources of the country where hostilities are 
taking place. A knowledge therefore of the broad features 
of the ordinary carts of different countries which may be used 

* ThU ambulance can be arranged also for 12 or 6 bedf , the latter being earried 
on a 2-wheeled cart^KD. 
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for this purpose, and of ready and simple methods of arranging Chap. YI. 
them for the reception of sick and wounded men, is quite in -T^ ^ 
place in this manual. ^ oountnT 

The definition of a coimtry cart here, is the cart which is in cart. 
daily use for all purposes of transport, and which is emploved 
by the inhabitants of any coimtry. They are the carts which 
are indigenous to any district in any part of the globe. Obser- 
vation and practical experience tturough long periods of time 
have instinctively taught the inhabitants the most convenient 
fonns for their own countries, and their carts are no exception 
to this rule. These conveyances being native to the soil on 
which they work, fit the ruts of the track, and their build and 
springs are exactly adapted to the '^ups and downs" of the 
roads of the coimtry. As a rule, the structure of these carts is 
light and simple, and their transport value is very great, inas- 
much as they can be drawn from any village, and the driver is 
usually the owner of the carts and animals, and therefore it is 
to his interest to make his unit of transport last as long as 
possible. What does he do ? He feeds his animals properly 
and well, and he underatands their ailments ; he harnesses and 
loads well, so that the point of limit of endurance of the animals 
may not be exceeded. He knows the roads, and is able from 
materials always at hand, to repair his cart when it breaks down, 
and by no means the least important point in these carts is that 
they can be hired or discharged as required. 

English ambulance wagons have answered very well the Ensllsh 
tests to which they have been subjected in England and in ambulance 
Fiance, where roads exist which are suitable to them, but they 5Siuito/for 
have not proved so successful in other countries, when employed the colonie*. 
on service abroad. On these occa^ons it has almost invariably 
been given up in favour of the local district carts. In India, 
the CStpe, Zmuland, Egypt, and New Zealand, they have been 
found very imsatisfactory. In India their very solidity and 
masaiveness appeared to be the cause of parts yielding and 
breaking under the shocks metAvith in travelling. The extreme 
diyness to which the wood had been brought by the heat of 
the climate, probably had a share also in \t& failure. At the 
Cape the wagons broke down under the violent concussions to 
which they were subjected in going down the precipitous cart 
tracks, and over the rocky drifts which constitute marked 
features of ceiiain parts oi that country. In New Zealand, 
owing to absence of roads, the attempt to use them was 
hopeless ; while in Egypt they could not be taken with the 
troops owinfi to the loose sandy soil, and in consequence were 
left at Ismaua. 

These examples are sufficient to show that too much con- 
fidence in the value of English wagons in foreign coimtries, 
other than those of Europe, is apt to be misplaced — and reliance 
is necessarily placed upon the transport vehicles of the 
countiy. 

In Europe, generally, there are a large number of carriages On ooeaoont 
which can readHy be improvised for the reception of sick and of emergtooy 

pnTite 
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Chap. TL, wounded Boldiers, even after exhaustiDe the varietr of ioTalid 

. carriages which had been made. Pnvate carriages require 

fa««w^ *"" but ehght alterations to make them perfect for the reception of 

■nuiged for ordinary cases. It must not be supposed that eveiy case will 

(Mtienti. require the moat comfortable form of transport that there is — 

the wounded will receive the best the nation can give them, 

but there wOl be a gi'eat distinction between the carriage for 

severe cases and that for slight ones. One case may require 

an entire ambulance wagon, and another,' baring had a slight 

wound dressed, may be ordered to walk to the field hospitaL 

Sentiment is all veiy well, but it must be absent from mmical 

officers who are responsible for relieving not only the sick and 

wounded themselves, but also the fighting line of non- 

eflfectives, 

Bwon _ Baron Mundy, the distinguished Army Surgeon of the Anatro- 

^^^ J » Hnngarian army, has devised many clever ideas for rendering 

ordinary carriages available for the reception of patients in 

civil life.* In some of these carriages the sides open out, and 




«. The Stretcher iap| 



ir lappoti. 
d, e. Vuit 



in others, the latest, they open at the back, and the strotohtfrs 
placed in the wagon. The patients can be placed in, and 
removed from, the wagon with the greatest ncOity, There 
is accommodation, also, for an attendant with the aeoeaHay 
appliances and restoratives for first aid. 

Omnibuses were largely used in Paris during the siege in 



Bettu 



During a Trrrnt visit to Vi«i]n>, tlio Editor kad ui opportunity of taciiar the 
irork which Bktod Mundy hu iniUtutad then. ihB Wiener Freh(uli|* 

— n — ii_^i._». ■ 'arpiece of orgeniMh'on, and dniing th» jmv mtc« ft 

pwiU ot the rtneta, ud of etrilia^ 



336 



The Lorraine Wagon. 



ORAP;yL its arraneementB for ordinary purposes. This is the opposite 
— of the plan used by the French Ked Cross Society, where a 
wooden traverse, resting on a flanged wheel, receives the 
stretcher, which, when pushed from behind, carries the stretcher 
into its place in the wa^on. A small chain is attached to the 
trolly to draw it to its place when required. It was found that 
this arrangement was apt to become blocked. 

The Comte de Beaufort has invented a sti*etcher rest, for 
use in a vehicle or railway carriage, or for forming a bed, in a 
very ingenious manner. 

This stretcher support consists of an oblong box of wood, 
2'' X &\ divided at the centre by a partition, at each end of 
which an upright (6), fitted with a spring working a hook, is 
fixed. These uprights can be folded into the box, and the 
whole forms a convenient package. They are utilised in the 
following manner: two stretcher supports are opened and 
separated about 6 feet 6 inches from each other, and in the 
hooks are placed the handles of the stretcher. There are other 
modifications of this system, but they are all constructed on the 
same principle. The special idea is to present a portable appa- 
ratus which will render any ordinary conveyance suitable for the 
transport of the sick and wounded men. 

Tne measurements are : — 



Mr. Furley*» 
modification. 



Height of spring . 
Height of box . 
Breadth of box . 
Length of box . 
Weight 



• • 



• • 



• • 



Ifoot. 
3*75 inches. 
1-75 „ 
2 ft. 6 in. 
14 lbs. 



Mr. Fiu-ley has modified this invention, by substituting gal- 
vanised iron uprights and a chain for the erorings, which areli^le 
to break, on which the stretcher rests. They also pack better. 
The difficulty and delay so often met by usmg hooks alone is 
thus got rid of, and it has been found to be less liable to 
injur>% 

Fig. CXLIV shows the method of fixing a stretcher by spring 
hooks to a two-wheeled cai-t, or any country vehicle smtable 
for the pui-pose. The hook consists of a strong steel spring 
working inside a tube — a hook is to be found at each end. One 
of these is attached to the rave of the wagon, and the other 
to the handle of the stretcher. 



The Tjorminc 
wugon. 



The Lorraine Wagon* 

This large forage wagon is used in Alsace-Lorraine and the 
Rhenish Provinces of Germany. It is characterised by its 
extremely simple construction, and length. The four or six 
patients are most conveniently arranged on the method 
HUfc^ested by JIajor-General Christen Smith, or they may be 
hiid on stretchers which rest on ropes tightly drawn from side 
to side, as recommended by Mr. Furley. In the bed of the 
wagon is carried forage, arms of the sick, kit, and hoqutal stores. 



1 Aiwtrift-Hangary these carts aro met with, and also a rauch Chap. VI. I 
I more aolid conveyance, in which the sides can be removed. ■ 




I In ('^Jontinentai armies these wagous are much iised for ambu- 
I lance traneport purposes. 

The Araba. 

The araha, or Turkish agricultural wagou, which was Tlie»rab«M, 
largely employed for the conveyance of sick of the British tjj^'^^'*' 
army in Bulgaria and in tlie Crimea,* during the Russian war, primii 
may be taken as an example of the rudest form of a four- form . 
wheeled sick-transport couveyauce. It is only noticed for its "8°" 
historical associations, and as a staudard for comparison iWth 
other conveyances. The wheels were without tirea, rather loosely 
put together, and, like the axles, fonned only of wood. The 
tore^azle was not movable, so that it could not be made to turn 
aside to let another vehicle pass without the greatest difficulty. 



* The onl]' arailiLblo n 



a for corrjiiij 



V 



bad been preeaed into aerrice aftcir tbe laniiiiig of the arm; in the Crimea. Thee« 
vebtolw had been ohiellf obtuced for the convef anoe of oommiuiuiat atorei. Eut 
•Ten anbai were not preaent in aufOcicnt numbera, nod bonce it wb« tbut manj of 
the wounded had to be carried the vhale dialanco from the field of action, aboat 
tlino milea, to the boats on atretchera or hsmmocka bj bandimen, lailort, and 
othen. The arubaa conlinued to be tbe onl; wheeled Tehiclcs (or the carriage of 
■iek and wouuded, nnttl tbe arrival of Director- OenerBl Smitb's n-agons 
from Vama. The oommiBsariaC arabaa were etill largelj uaed, howevor, 
•Ten after the arrival of the ambulance wa^ona, owing to the limited nuinber of 
the latter, rix., two to each dirision oi the arm;. Man; of the wounded aflor the 
of Inkennan were remored from the front to BulaklsTa in ambaa. 
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Indian .Country Cart or Bandy. 



Chap. VI. 



The»rabft 
resembles the 
Indian 
Hackerj. 



There were no springs. The body, which constantly varied in 
size in different examples, consisted only of a rough frame 
secured together by a simple system of inserting one piece into 
another, or of union by wooden pegs. Two or three planks, 
sometimes laid loosely, sometimes pegged to the bottom of the 
frame, formed the floor of the vehicle. It was drawn by two 
bullocks ;• was necessarily very slow in its movement ; and was 
constantly accompanied by a creaking noise, as the pieces of 
wood of which the wheels and other parts were composed 
rubbed against each other. When used for conveying sick, the 
only means adopted to obviate its inconvenience, was a supply 
of straw or mattresses on the floor to form a bed, and to lessen 
tlie efiects of jolting. Two, or sometimes three, patients could 
be placed in an araba in a recumbent position ; eight or nine 
could be accommodated sitting. 

The araba bears a close analogy with the hackery of India 
to be presently described, and, as in it, so also in the araba, only 
one quality can be advanced in its favour. It is this, that in a 
partially civilized country, with long distances intervening 
oetween the places where sldlled workmen can be obtained, 
great difficulty would be experienced in remedying the eflFecta 
of an accident to a carriage of complicated construction ; while, 
imder similar circumstances, in case of any part of an araba 
becoming broken or lost, means of restoring the damage can 
be always attained wherever wood or a tree is available. The 
wood being provided, the skill of the driver, with the aid of 
the few tools which he always carries with him, quite suffices 
to effect the necessary repair. The hackeries in India are 
sometimes four-wheeled, but no fiulher allusion to them is 
necessary, as their construction is carried out on precisely the 
same plan as the two-wheeled hackeries. 



PrimitiTe oon- 
ttnictiiion of 
theoommon 
iMUidjof 
India. 



Indian Country Cart or Bandy. \ 

This is perhaps the simplest form of two-wheeled con- 
veyance employed in any country. Each wheel is generally 
constructed of three separate pieces of flat wood, and these 
are of such a shape that when they are united together the 
whole forms a sohd wheel with a circular outline. They are 
simply joined together by pegs of wood, nothing of the 
nature of a tire being employed to bind them together. 
These wheels are commonly called "log-wheels." They are 
connected by a wooden axle, which pa^es through openings 
in their respective centres, wooden pegs again answerinff 
the puqiose of linch-pins. Two long poles of wood are fixed 
horizontally upon tbe axle. The ends of these poles behind 
the wheels are stretched widely apart by a cross-piece, while 
the ends in front of the wheels are brought closely together. 



• ** Milit&r cliiiUTgiache Fragmente, Ton Dr. B. Gnrlt, Berlin, 1864^** p. II. 
f Model No. 1,802, Mub. of IfiL Siuig. »t Netlej. The Oejkm Uadj k » 
limilar Tehide. Bandy u the oommon Tunnl word lor cftrt. 



Indian Haclrty, 
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and lathed tightly to each other by half-tanned liide cords. Chap. 
Thus, the two side-poles and the cross-piece at tlie back — 
together form a trinngle, and thi» coustitiifes tlio frame of 
the cart. At tho point of the triangle tbe ycko is fixed for a 
couple of oxen. Upon this frame, projectly pai-fly beyond the 
baaeof the tiiangle, and extending to 6ome little distance iu front 
of the wheels, ib placed the body of the cart. It is broad 
behind and tapering in front, corresponding in general form 
with the frame on ■which it reeta, and consistB of bent strips of 
wood tied together by a lacing of split bamboo. As an addi- 
tional Bupport to the body of this conveyance, three stakes or 
Qpright pieces of wood are fixed in each of the ahat^^ at certain 
intervals to strengthen it on either side. These supports are 
faatened together at their upper ends by cross pieces of wood, 
or sometimes by ropes, and thus theyaio not only strengthened, 
but an easy means of supporting a cover over the upper pai-t of 
the cart from side to side is afforded, 

Indian Hacker;/. 

Tbe hackery is tlie cart in common use among the natives Indiao 
in Bengal and other parts of India. Its construction is some- ■'"''^'■'" 



] 
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Fig. CXLVII.— Tiju Indian Hui-fcerj. 

what more advanced than that of the bandj' just described. 
The wheels are not log wheels, but consist of a nave with from 
four to six broad spokes inserted into separate pieces of wood, 
or felloes, to form the circumference. The several parts of 
the wheels are very heavy, roughly hewn, and rather loosely 
pegged together by pieces of wood. No iron enters into the 
composition of the cart. The frame of tho cart rests directly 
upon the wooden axles, and is usually irregularly triangular, 
sometimes quadangular in form. The sides and ends aro very 
rudely constructed. Each cart is drawn by two oxen. 

Like the bandy, the hackery not only forms one of the 



I 



ordinary hired meaDs of conveyanco for heavy stores ' 
troops are marching in India, but it is also frequently used to 
aiipplenicnt other lighter and handier means of transport for 
those who fall sick or become wounded. They wore veiy 
extensively employed during the Sikh campaigns and during 
the time of the Indian mutiny, for carrying the BJck and 
wounded along the main roads, some of the cotton quilts of 
the country, or mattresses stuffed with hemp or straw being 
employed to soften the concussions, there being no nieana 
provided in the cart itself. Their rate of progress la very slow, 
and this, together with the circumstance of the whe^s and 
other parts Deiug joined so loosely together, causes violent 
ooncuseions to be by no means so frequent during their 
movement as might be expected, or as would be the case were 
the wheels more firmly and rigidly coustnicted. After s 
1 hackery has been some time in use it is liable to be temporarily 
disabled by the loss of part of a wheel or some such accident ; 
but on the other hand, the very simplicity of construction 
which leads to this liability, proportionately renders repair of 
the damage or restoration of tho lost part an easy task. The 
native driver never finds himself at a loss to remedy occurrencea 
of this kind in whatever part of the country they may happen. 
If a wheel-spoke or even an axle break down, the driver goes to 
the Dearest tree s td with his axe soon hews out of it a substitute 
for the disabled piece, and after an horn's delay or so the vehicle 
is able to proceed on its journey. 

The Biirmete Bandi/. 

The Burmese bandy, during the late war, was very largely 
utilised for tho conveyance of the sick and woanded &om the 
British and native field hospitals to the banks of the Irrawaddy. 




Fif. CXLTin.— The BamuM Budr. 



Th« Burmese Bandy. 
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irom whence they where transhippDcl to the base hospital by Cakt. 1 
the hospital steamer " Sladen." They were not adapted to or ■ 

ever used for the carriage of serious cases in the recumbent 
poBitioQ. Those carried were obliged to sit with their legs 
atretched out or crossed underneath. Each bandy carried two, 
exclusive of the driver. 

Another form of cart is found in the country districts. In 
its construction it was similar to the Indian hackery, but is 
much smaller. It is built in the simplest manner, and can be 
easily mended when broken.' 



i 



Cape of Good Hope Amhulaitce Wa-jon. 

The experience at the Cape of Good Hope well illustrales Hirtaryof: 
the necessity which occasionally exists tor conveyances of »ni'>"i»n<io 
special construction being provided to suit particular colonies. "o*pto< 
Some of the regulation ambulance wagons built in this theOu 
country, which at least appeared strong and solid enough to ^^0°^ * 
be tamed to use in any country with practicable roads, were 
sent out for service to the Cape of Good Hope, but after trial, 
they were reported to be useless. They broke to pieces under 
the severe snocks tu which they were subjected in travelling 
over the peculiarly rough and precipitous roads of that colony. 
In consequence, in March 1S61, a Board of officers was assem- 
bled at King William's Town to consider the description of 
ambulance wagon which would be most suited for the country 
of the Cape. The Board, after full consideratiou, came to 
the conclusion that the best vehicle they could recommend 
for ambulance purposes was the common cartel or trek-wagon 
of the coxmtrj', with certain modifications. The cartel was to 
be provided with inside fittings in the shape of cots and seat? ; 
direct concussion and lateral motion were to be prevented by 
euch means as spiral spiings, elastic bands, and other con- 
trivances ; and the whole carriage was to be furnished with a 
covering to shelter the occupants from wind and rain. 

In order that a judgment may be formed of the difficulties 
which may be experienced in devising a suitable sick-traneport 
conveyance in consequence of special features presented by the 
countiT in which it is to be used, the following remarks written 
when Inspector-General Taylor, C.B., was the principal medical 
officer at that station, and just after he had been on a tour of 
inspection to the frontier posts, are inserted : — 



* oil 

tbe Bile-boiM o{ the wheels. The Burnuui imuinca that Hie noise of hia wheeU 
ktep* eril ipirita awij Erom him m he jouriKija through the dense and luiariant 
for«*t* of his countij. When the aile gets hot, the drirer Gils hia mouth with 
water and blow* it with force into tbe nheel. A good iraU among the Burmans it 
their uiiiTeraal kiadnesa to ammsls ; it is, of counc, a precept o( their religion 
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Cms. VI. ^'The roads throu^ the interior of the colony are rarely 

other than simple cart tracks from one station to another. 

^^^^ When the track is at any part ■worn so irregular as to be 

Taylor'i impracticable, a supplementary track ia made, and bo on. The 

nperienes. surface soil ia generally scanty, and, if the irregularities of the 

rock beneath, and the bonlders plentifully scattered, do not from 

the first make the track a very rough one, the weatlier acting on 

the surface soon brings about that result. 

Ifatnre of tho " Generally between every two stations the bed of a river 

''°^f^.°7'' has to be crossed once or twice, or even as often as five times; 

^aiuport " such places are called ' drifts.' The wheels have generally to 

wagonihsTe pass over large bare boulders in these places, rendering the 

t« pMB in the pctssage very trying, not only to the wood and ironwork of the 

Cftpe Colon;, vehicle, but also to the safety and soundness of the passengera. 

8uch is the extent and state of the roads, that it does not 

appear to me they are for many e^erations likely to be impDved, 

eo that a severely wounded or sick man oannot be conveyed over 



» Vni* (Hi t0n o\ ftmntii >rf 




Fig. 0S1SX.—A Tnk-Wngoii. 



them in any wheeled vehicle witiiout much agony. I was 
furnished by the couuuissariat with their beet description of 
two-wheeled and spring mule-cart, and, though along tne edge 
of the roof on either side pads are fixed for the head to jerk 
aguiuet, yet the osciUations of tiie cart were frequently bo 
violent that the buffeting was very unpleasant. The neck, too, 
was frequently strained by the violent conoussiona the oart waa 
subjected to, even with careful driving. Such a oonveyauoe, I 
was satisfied, would be intolerable to any but a sound man. 
The mules that I saw were much too small for the ohatn or 
litters like those used in the Crimea." ' 

Inspector-General Taylor thought that the plan reoon^ 
mended by the Board before mentioned, though not likely to 
prove unobjectionable, was yet the least painfrd mode of 
tmuepiirt practicable under the existing circumstances of the 
countr}-. and he agi-eed in recommending that atrial of it should 
be luitdu. This recommendation was approved, and Las been 
earritHl iuto effect. The following is an account of the «on- 
strucHon of the conveyance which waa eventually adopted. It 
is abridged from a description, illustrated by photographs, which 
Inspector-General Dr. Lawson, who succeeded as priudpil 
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medical ofiScer at the Cupe Colony, was kind enongh to send to CuAt.Yt, 
the Aotlior in the spring of 1866." r — 

The convojance when complete for use is oorapoBed of a frame Qood'SopiJ 
Bupportiug the crate and litters, and an ordinary bullock-cartel 
within which the framework is suspended. On removing the 
frame with it« seats and litter the wagon is as suitable as before 
for carrying ordinary loads. It is to the coustmction of the 
Ktter-frame that the chief attention has been given, more 
, partioularly with regard to its mode of suspension, and the best 
disposal of the space afforded by it for the carriage of patients. 

xhe frame is made of wood, 9 feet 7 inches long, exclusive 
of footboards, and 3 feet 4 j inches wide. It consists of two side 
pieces and one shorter centre piece, these being connected by 
two ci'oss jiieces, nearly two feet apart, at each end. Upon this 




K 



1 fig. CL. — 3ide view of the lick-Tnniport fntue prepared for Biupotuioa in 
I tbv vonmioa etuiel, or bullook wagoa, of the Gaps of Qood Hope, n-itU 

atnlchan and seat* flxed. Ono «trap ooljr ia ibown in Moh Bpring. 

frame are placed two stretchers along the middle portion, and 
at each end a seat for two persona sitting. Each stretcher is 6 
feet long exclusive of the handles, and iO inches broad, each 
seat 16 inches broad. The seats are provided with backs and 
footboards, as well as with leather cushions on each side to kuep 
the occupants clear of the sides of the wagon. The sti-etchera 
are also each fenced on the outer side by pieces of wood fastened 
along their upper surfaces, so as to prevent the men lying on 
them from roiling against the side of ilie wagon when much 
inclined; while between them, fixed simply by iron pegs passed 
into holes in the centre longitudinal piece of the frame, is a 
padded upright piece of wood for the purpose of keeping the 
occupant of one stretcher from rolling against the occupant of 
the other stretcher. As thus arranged the frame is able to 
fiupport two men recumbent and four sitting. 

If it be desired to carry four men sitting, instead of tlie two ^^^ cartel 

* Tho Coiwniaiariat etore-tmneport wugoDi uaed at tlip Cape of Qood Uope sro 
also special wagons madu from local dosigna at Qraham's Toirn, in Callraria, nod 
not wagons suitable tor general eurviee. They are drawn bj mulfg, and tliej tratcl 
trata six to viglit milps an hour. Commissar; -Qtmer&l Drake luu tncniioned lliat 
gnagt tkcM mgoni went from Graham-'a I'own to Fort Ifatal and back, about GSQ 
milea each waj, without any infurj whaterw. Stt etideace bj CommiBSarv-Boneral 
W. H. Drake, CJ3,, boforo Ihe TniQsport Commillce, on the a7th of Not", 186G. 
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recumbent, airuugement is made foi- this being don 
following way : — The 8tretcliere and their cushions are removed, 
the central upright partition between them lifted out of its holee, 
and these are eluug up against the inside of the tilt of the 
wagon. Two spare seats \v1iich, when not required, are carried 
beneath the frame, are now fixed in the place which was occu- 
pied by the atretchers, facing inwards. The occupants of these 
aeata use a footboard commou to both [see Fig. CLI.), which 
is fixed beneath the middle of the frame. Their legs pass 
I>etween the side and central longitudinal pieces of the frame. 
When thus arranged, eight mcu can be canied sitting, four in 
tlie middle, and two. as before, at cudi uiid. 




Fig, IXl. 



The framuwork. "-itL its seats and stretchers, just described, 
ifl suspendud from the siden of the carte], by leather straps 
attnehed to thi' ends of two steel semi-elliptical springs fixed 
beneath the irame. The springs are fixed at their ceutres to 
the two cross-pieces nearest to the middle portion of the frame, 
as eliown in Fig. CLII. The manner in which the strap is 
attached to the spring is shown in the following sketch : — 



Kith lUilMIiBioD ilrap ttllachcd ; (i) . loop of iphti| 
wbiob iho alnp ia paued. 
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The men's knapsacks are intended to be placed in the spaces Chap. YI. 
between the springs and the central footboard ; the two spare """ 
seats, when not in use, between the springs and the two end 
footboardef. A place is arranged for slinging the men's fire-arms 
against the tilt of the wagon inside. 

The report sent with the description states that: — *'The Besultof 
frame, properly slung in a bullock wagon, and carrying six *p*^ V^^ ^® 
persons^ was tried over rough ground, such as would be occa- trM«port" 
sionally met with on service at the Cape. When the play wagons. 
between the frame and the sides of the wagon was sufficiently 
reduced to prevent lateral jerking, the springs acted well, and 
the motions were as gentle mid easy as could be expected with 
any mode of conveyance over such a surface ; on smooth 
ground, nothing could be easier.*' 

Surgeon-General J. A. Woofryes, M.D., C.B., C.M.G., ExperiencM 
Principal Medical Officer of the Force in the Zulu War, 1877, ij^t^eZalu 
thus writes: — ''The question of ambulances caused some 
anxiety. In the Cape Colonv campaign the ordinary ox wagons 
were used, fitted with a Iramework called a cai-tel, having 

S rings, and slung inside the body of the wagon. A numl>er of 
ese cartels had been forwarded to Natal, but it was found 
that the wagons of this colony were of a different pattern, and 
were not sufficiently wide to receive them. As ambulances* 
were required without delay, travelling wagons with springs, 
such as are used by the better class of colonists, were brought up 
and converted into ambulances, but only a few of them could 
be obtained. Therefore, five store wagons with springs were 
procured from the Ordnance Department, and these were 
adapted to the purpose. As the war assumed gi*eater pro- 
portions, however, more ambulauces were required, and it was 
only after some difficulty that a tradesman could be foimd who 
engag^ to complete and hand over one every foi-tnight. Ho 
constructed 12, which proved to bo most serviceable. They 
were ordinary wagons of the country, each having on its floor a 
platform resting on six stout carriage springs, three on either 
side, leaving a space of some 18 inclies oetween the floor and 
the platform. On the platform behind were arranged three 
hospital stretchers abreast for lying-down patients, and in front a 
double row of seats, back to back, for fourteen patients i^ittiug up. 
A double tent covered the whole length of the wagon, and there 
was ample circulation of aii* throu^li the open sides, while 
canvas curtains excluded the rain. The men's kits and rifles, 
with tents for use on the road, and cooking utensils, were 
carried in the space between the two floors. The length of the 
vehicle made its motion easier over the rough roads, and the 
jolting^was counteracted by the springs most satisfactorily/' — 
(A.M.D. Reports, 1879.) 

04? Wagons. — In the Galeaka-Gaika war, 1877-78, S. (i. 
Woolfryea writes : — " The usual means of transport of the 



* Ambulance wagoni are intended.— JCd. 
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Chap. VI. country had to be used, viz., wagons drawn by 16 or 18 oxen ; 

these were fitted with cartels on springs shmg inside the body, 

and accommodated two lying down and six sitting, and 
answered fairly well ; but the roads of the country are so bad 
that no conceivable contrivances could entirely prevent jolting. 
The ox ambulances were very heavy, cumbrous, and slow in 
their movements, only progressing 18 miles in 24 hours, and 
taking four days to traverse the distance between Ibeka and 
King William's Town, necessitating the passing of three nights 
on the road; and, therefore, some light wagons were for- 
timately obtained and substituted for the ox ambulances when 
the more rapid transport of sick or woimded was absolutely 
necessary.'* — A. M. D. Keports, 1878. 



ri;V.-VRAILWAY AMBULANCK TIUNSPORT.:' 



Sectwn I (tKkeral Remarks on Railway Ambulance 

Transport in time of Waa 

The uuivoraal oraploymiint uf railways and of carriages 
drawn by stoam power in Kuropo, ajid tile mpid inovea«(i of this 
method of lobomotioa iu all civiliaed parte of the worid, 
wifficiently indtcatog the vaetnejw of the osteiit to which this 
powerful means of rapidly t'onccutrating largH bodies of troopH 
imd military BtftVcs will ho used in all ware of importance. 
Recent (Hunpaigns b*ve, indeed, Bho\vn how much the Btratepcftl 
arrangementis of the coranmnders have been bent to accord 
witli the facilities of movement offered hy following the 
directions of the lines of milway running through the countries 
which have formed the theatre of warfare, and have served to 
prove beyond all doubt that the positions of railwaj-s will take 
a very prominent part in the plans of military operations of 
fijturo wars. 

But however great may be the influence and importance of 
railway transport as regards the general movements of armiee 
and their power of destrnctiou, iu no part of the military 
operations are railways cajmble of being t-iuployed more largely. 
Or more usefully, if proper niTangenjents be previijusly made, 
than in the traiispoi't of the sick and wounded among the 
troops. In considering thin subject from a military pomt of 
view, the urgent necessity and important strategical 
advantages of speedily relieving the active part of an army from 
its oncumbranoefl of sick and disabled men ; and, further, the 
advantages of rapidly iH?moviug non-effective soldiers, and 
placing them under drcumstauces where they will not only 
bo secure against attack or disturbance, but where also tliey 
will find the best assistance as regards accommodation and 
hospital appliances, and where, therefore, they are moat likely 
to be quickly restored to a capability for I'resh activo service, 
at once force themselvc* <m the attention. 

Other important advantages arise out of those which hare 
jurt been named. If the sick and wounded caii be quickly 
carried away and disperni'd among hospitals in to^vne. camps, 
or other places appropriate for their reception far away from 
the immediate tlieati-o of M-arfare, there will be. as a coiibc- 
quence of thin dissemination, idl the lees risk of disease being 
generated and of epidemics springing up among the active 
jortioiM of the army. Again, if the sick can be rapidly and 
Mgularly removed to places at comparatively remote distances 
ttota ttiB scene of active hostilities, there will be no necessity 
(tfl07) 2 A 2 



CBiP. TI. 

UEl<rnT> iu 
ime of Tar. 



Adnntai^ 
□ffnred bj- Iha 

uwofnilwnj-i 
lor Iniiuport- 
ing «ick anl" 
wouudxl. 



niitwkji on 
amtiuUr.M 

ntablitli- 



348 Railway Ambulance Iratispoi'L 

Chap. YI. for lar^e ambulance establishments being kept with the forces 

operating in the field. The hospital establishments of armies, 

the articles and necessary materials for the care and treatment 
of the sick and wounded among the troops, and the vehicles for 
their transport, have always been a source of difficulty and 
objection to military commanders, and they have become so 
more than ever since the progress of civilisation and science has 
required the sick and wounded to be provided for in a manner 
more adequate to their necessities than formerly was ever 
contemplated. But with the advantage of railway commu- 
nication at hand, the amount of ambulance stores and 
transport may be Umited to the probable wants of a single 
action, and only a small medical staff will be required to 
supplement the surgical assistance which will be always in 
company with the troops, either as regimental, brigade, or 
divisional medical officers. 
Colonel Colonel Furse, in his work on Military Transport, writes : 

Fune on the « QtiQ of the principal aims in organising a proper communica- 
vmld^glhe ^^^ service is to civ^se war by Umiting its evils. Where 
wounded. railways are available, the removal of the sufferers by their 
means is one way of carrying out this idea. Did rsdlways offer 
us in war no other advantage but improved means for removing 
a large number of sick speedily, witn ease and comfort, this ^ 
itself alone would be a great boon. The spreading of the sick 
over a lar^e tract of country where a railway is at hand becomes 
possible, they need no longer be massed in large numbers in 
crowded and pestilential hospitals, and being subdivided into 
small groups, miles away from the front, can be better cared 
for. ' 
Piobablein- Many scrious primary surgical operations, which had till 

fluenceof recently to be performed inconveniently on the field itself 
■nniaateci^ are now postponed until the arrival of the wounded at a 
meotof fixed hospital, where they can remain undisturbed after 

wouded. such operations ; for with good management the railway coi]h 
veyance may be so arranged as to carry them there with 
no greater disturbance than has hitherto happened in the 
transport of woimded firom a field of action to the hospitals 
in rear, while the journey can be performed with such speed 
that there will not be sufficient time for those symptoms 
of fever and irritation to arise, wliich, when they exist, 
counteriudicate amputation or other surgical interference of a 
primary nature. Certain other surgical operations of a 
conservative kind, which, from their nature could hardly, under 
any circumstances, be attempted with propriety on the field 
itself, and which would be almost equally unjustifiable in 
hospitals, the temporary nature of which would render the 
patients liable to be moved to other hospitals more remote 
shortly after tlio operation, may be resorted to without any 
special risk if the liospitals to which the patients are at once 
t tk transported possess a more pennanent character. The surgeons 
during the wars in iSchleswiK-Holstein and Bohemia, and m the 

Franco-German War, were m numerous iustancee enabled to 
t. 
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ftvoid amptitatioDB, and to resort to more intricate operations in Cku. TI. 
the interest of theii- patients, owing to the spyedy removal of 
tho wounded from the neighbourhood of the scencB of action to 
fixed boHpitalB. It was not merely from tho faut of those 
hoejntais being fitted with all the ueceBsary appliances that the 
Biitgeons were induced to midertake the special operations 
referred to, but what also materially influenced them was that 
they knew their patients could remain in hospit-al without any 
neoesffity for further removal until they were in a proper 
condition to undergo the transport without the danger of 
irritation to tiieir wounds and interference with the process of 
healing. 

The circumstance of railways being made available for ProbabU in- 
ambalance transport will also probably cause intermediate field flnen^or 
hospitals — always burdensome, costly to manage, and too often jntOTmediSe 
biding-places lor idleness, as exuerience showed during the GpidhMpiul 
Peainaular War— to be established in lees pi-oportiou than has Mi*Wi»'i- 
hitherto happened in war, for it will be far more easy and '"*"'*■ 
economical to add to the hospital accommodation already 
eiiating in towns and large centics of c'>mmunication, at a 
distance from the theati-e of warfare, than to open hospitals in 
fresh situstioDs, a plim which ueceBsarily involves great outlay 
at starting, as well as continued expenso from the transport of 
stores, and from the loss produced by wear and tear and 
(tccideuts inseparable from such movements. 

In 1855, in the Crimea, after the railway between Balaklava Bailwaj 
and tho tamp before Seba^topol had been completed, it was fnjn"p^rt'in 
occasionally used for conveying sick fioni tlie camp hospitals ; CrimM. 
but only the wagons constracted tor carrying stores to the front 
were available for this service, and tliey being unprovided 
with any contrivances to make them suitable fur invalids, no 
patients so infirm or injured as to require a recimibent position 
wore sent by it. This was the firat time that any railway was 
employed for transporting sick and wounded soldiers Irom a 
~ De of actual hostihties to tlie rear. 

The campaigns which have been undertaken since the B»ii"»y«in 

nean War have afforded a regular and progressive experience ^|^^^m,. 

ibe important use which may be inado of railways for th« 

iport of wounded in the time of war. The Italian cam- 

^a of 185y. the Schleawig-Holstein War of 1«(;4, and the Civil 

r in tbo United States of l>i6i. tho Austritvu-Pnisaian cara- 

^ of 1866, and Franco-Gorman war of 1870. and Russo- 

Turkish Campaign, all exhibit tins mode of conveyance from ita 

simple origin to the product of an important science. In some 

of these instances the opportunity bus been nfTurdcd of 

observing the application of milways to mihtary sick transport 

pnrposes where no previous preparations had lieen made for 

tim particular service; in some, of Btudyiug the advantages 

^■^ oertaia peculiar contrivances as additions tci ordinary 

^^bienger carriages, which had been expressly provided. In 

^^BBr instances carriagea had been specially uonsti-ucted with all 

^^B necessary fixtures ajid appliuuot.tf for receiving and taking 
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care of wounded men labouring under all kindis of injuries, and 
in every condition of pIivBioal prostration, and had been exten* 
sivelv employed, notably in the Franco-German War, for 
which service they were designed. 

The result of this varied experience has been to show it to 
be particularly important, having duo regard to the necesBitiee 
which are liable to occur in time of war, that the methods best 
adapted for meeting such wants efficiently, and the most 
economical plans for carrying these methods into execution, 
should, be fully considered during the time of peace. When 
war has commenced, and while it is actively proceeding, 
all military exigencies arising out of the cu*cumstances of the 
time acquire special urgency; for success in any strategical 
operation usually depends upon these exigencies being met 
at the instant they occur, so that no avoidable risk may be 
undertaken, and no opportunity of advantage lost. If the 
system of railway ambulance transport be not settled before- 
hand, when the necessity occurs the military and medical 
authorities will probably be harassed by conflicting views as to 
the best steps to be taken to meet the emergency ; and tliat^ 
too, at a time when they ought to be able to give their undi- 
vided attention to the urgent need which will then press for 
immediate action. The sick and wounded will also not impro* 
bably suffer from the same cause, for everything under such 
circumstances usually has to be sacrificed to the main military 
object, which is to cet such encumbrances away almost at all 
hazards. Individuals will be little regarded while the thoughts 
of those in authority are directed to clearing away the wounded 
as a mass ; so long as accumulations of disabled men remain 
with an army, they cannot fail to fetter the movements, to 
detract from the strength and activity of the main body, 
and also, in a certain degree to distract the attention of the 
commander from the object of chief impoi^tance which he has 
in hand. 

That the method to be adopted for the transport of sick by 
railway should be perfected in all its details before the time of 
need comes, is also important from pecuuiaiy oondderations. 
Little heed can be given, when the want presses, to suggestions 
for pecuniary economy. That which appears at the moment 
to be the most pmcticablc, and so the most advantageous, mode 
of proceeding, will have to be adopted irrespective of cost. 
Not unfrequently it will happen that the military exigencies 
arc such tliat they must be met by any method that may offer 
itHelf, even by one which is manifestly faulty, owing to there 
being no longer time to make any preparation for one that is 
known to be better, but not at the time available. It appears 
to have luii)pened thus in respect to the method of railway sick- 
transport conveyance in uwe during the ItaUan war of 1859. 
No suitable provision had been pre\aously made for the carriage 
of disabled soldiers by the railways, the military movements 
w<a(j Ko rapid that no time was afforded for making proper 
jurpjinitionH for their conveyance after the campaign had 
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y and the sick and wounded, who suddenly became OsAt. TI> 

accumulated in inimcneo nunibera at the front and in nunicrouH 

iuprovist:d liospitals, muat either have not been removed at all 
from the theako of warfare, or have been brought away, as 
they w^^rc, by railway carriages in the ordinary condition iu 
which they are used in peace time for the conveyance of 
persons in health and strength, and in the waeons employGd 
tor carrying- goods and cattle. Unfortunately, there was 
a doGcicucy of aiubulance tranyport iu the lield, as well as 
on the railwaya. The inevit-able consequence was that tho 
r«moval of the wounded was greatly obstructed. Many men 
died from being detained in ovei'-crowded and ill-provided field 
hospitals, who might have escaped had there been adequate 
means for their transport ; while those who were brought to tlie 
railways and then removed, suflfered greatly daring their iuurney, 
Q-om being chiefly carried iu open trucks, or iu tbu'd-class 
carriages, without any aiTangemeuts for breaking the violent 
concussions aiising from tho oscillations, or the jostling against 
each other of tlio carriages, beyond the use of some strtiw placed 
oil the floora to protect them from the hard planka upon which 
they were lying. 

But although a Urge amount of iudiffidual sufTering, which 
might have been avoided by previous anangements and prepara- 
tion was thus brought about, the general good that resulted 
from the opportunity uf removing the wounded with even com- 
parative rapidity from the ground of conflict by means of the 
railways was immense. 

The very distance to which the wounded may be earned li'duenoe of 
when railway transport and free communication are available, [Tr '"""'*^'i 
IH in itself an advantage. All the inconveniences that attend bj nilwa; ot 
the transference ot sick and wounded from fleld hospitals to tiia active 
(lepdts and intenuediate hospitals, as well as those arismg from P""'' "' "" 
the cii'cunistajices of a retieat, or a change in the strategical "'"^' 
positions, being liable to bring these hospitals within the sjihere 
i>f miUtftiy operittions, are avoided. Strategical movemeata 
too are now so rapid that the concentration of detached gronpa 
of sick and wounded soldiere in intennediutc hospitals is a 
matter of daily increasing difficulty. The town or place in 
which it may be to-day convenient to establish an intermediate 
hospital, may to-moiTow bo out of the liue of coiumunicatioa 
with the army operating in the field. 

When the base of opfrations happens to be a seapoi-t, as must 
always be the case if Britiah troops are engaged, as allies or 
otherwise, iu foreign expsditions, a line or lines of railway exist 
between it and the front, and carriages are usually available by 
which the sick and wounded can be rapidly and regularly moved 
to the ,bi)8e, to be thence transferred either to hospital ships 
or to naval transports for removal to fixed hospitals away from 
the neighbourhood of the sphere of confiict. Again, when a con- 
tinental power is operating from a base in its own dominions, 
the active part of flie army, as well as the troops which have 
a^diyibled for service, will be ^ually Jjenefifred bjt itlting 
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advantage of the opportunities afforded by the railways for 
ambulance transport. 

During the War of Secession in America in 1864 a large 
proportion of the woimded were removed by means of railways, 
— indeed, so well did the American rollingnstock lend itself to 
the purpose of ambulance trains, and so well did they work, 
that this campaign may be said to mark an era in their history. 
There were two lorms (a) : Passenger wagons of the long type, 
opening at their ends and communicating by bridges over the 
coupling, so that a direct communication existed throughout 
the whole length of the train. In these the cots were suspended 
by means of india-rubber loops to traverses, placed across the 
wagon, in a similar manner in many respects to the Systime 
Gurlt. (b.) Goods wagons were also utilised in this war, but 
only those which opened at their ends. They carried nine 
lying down, and never more than twenty altogether. The 
floor of the waeon was covered with straw, upon which 
mattresses were laid. It is reported that when there was 
sufficient sti-aw and the wounded were well arranged, the shock 
from the movement of the train was considerably deadened, 
and severe cases were comfortably transported. It was, 
however, very difficult to obtain a sufficiency of straw or 
hay, and after a general en^gement the trains succeeded one 
another on their way to uie rear so itipidly that only tem- 
porary beds could be improvised out of materials dose at hand. 

After the battle of Gettysburg more than 15,000 wounded 
were sent back from the advanced positions by railway to 
Baltimore, York, Harrisburg, and Philadelphia. A large pro- 
portion of these were transported in goods wagons containing 
straw. After the battle of Olustee, 20th of February, 18B4, 
1,100 were transported in goods wagons, lying on branches of 
pine and a little straw, and covered over with blankets. The 
train was rapidly driven to Jacksonville, a distance of nearly 
fifty miles, and Assistant-Surgeon Janeway, who was in charge, 
reports that the patients who had under^ne amputation and 
received severe wounds, did not complam very much of this 
primitive method of transport. 

In 1864 there were three ambulance trains, each composed 
of ten or twelve wagons, which joined the advanced force at 
Nashville and Louisville. Every day a train left the hospitals 
at the front of the advanced line. In each train a wagon was 
exclusively retained for cooking purposes, and for stores, another 
for a dispensary, and wth a large provision of medical com- 
forts, apparatus, &o. Surgeon E. Cooper reports that a passenger 
train aiTan<:^ed for the carriage of sick and wounded by Surgeon 
Barnuni already travelled regularly over the line, a distance of 
LS4 niiles between Loui8^^11e and Nashville. Siu'geon Bamum 
estimated the total number carried at 20,472. 

Durinn^ the war of 1870-71, Germany had an admirably 
organised service of evacuation. During this war 21 ambulance 
trains were ninning : 9 Prussian trains, 1 Saxon, 1 Hanoverian, 
1 RheTiislu from Cologne; 1 Hessian, from Mayence; 4 Bavarian, 
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2 Wurtemburg, 1 Baden, and 1 Hamburg. The trains were Ohap. VI; 

organised for the most part by the military administration, 

and partly by the Aid Societies, which were absolutely under xmSSnce 
military command. totins. 

The ambulance transport evacuations, in conformity with 
the Regulations, wore placed under the general orders of the 
Surgeon-in-Chief of the Staff of the Army, but the impor- 
tance of the service had necessitated the creation of special 
evacuation committees at Weissemburg, Forbach, and 
Epemay. 

The German ambulance trains were composed of 27 wagons, 
comprising 20 wagons for woimded, 1 passenger wagon, 1 pro- 
vision wagon, 1 kitchen wagon, 2 baggage wagons, 1 platform 
wa^on for fuel. Each train of the Prussian kind carried 19*3 
patients lying down. 

. The Saxon ambulance train was composed of 19 goods 
wagons, each an*anged for 8 beds ; 3 fourth-class passenger 
wagons arranged on Griind's system, a kitchen and provision, 
a baggage, and a platform wagon. There were no wagons for 
the *• aides." It carried 182 patients. 

The Baden train consistea of 2 first-class and 2 second-class 
carriages for seated patients, 1 kitchen and provision wagon, 1 
saloon wa^on for the Staff, 14 wagons for lymg-down wounded 
on the Heidelberg (Fischer) system, and other wagons borrowed 
from the Wurtemburg lines : 220 sitting up and 140 lying down 
woimded were transported. 

The Wurtemburg train was provided with wagons for 
medical oflScers, kitchen and provisions, and carried 120 
wounded. During the war it transported 4,303 wounded, and 
travelled over 4,197 miles. 

The Rhenish train was composed of 3 passenger carriages 
for sitting-up wounded, 3 wagons for the assistants, 3 for provi- 
sions and kitchen, with 16 wagons of 8 beds, eacli suspended 
by elastic rings. It could carry 152 lying-down wounded, and 
96 convalescents or slightly wounded. 

The Hessian train was more or less similar to the Rhenish, 
with 20 suspended beds for lying-down wounded. 

Several trains could run from the place of actual hostility 
to Berlin without much delay. 

A sufficient staff of medical officers, assistants and nurses, 
accomjpanied these trains. 

It, IB to be noticed that tlie trains composed of wagons, 
which could be rapidly transformed and arranged into auxiliary 
trains, were the most useful in the evacuations from the battle^ 
field after long engagements. 

The special sanitary trains were used later on, and by reason 
of the congestion of the traffic could only proceed slowly to 
their destination. From Gomeru, the point of departure just 
outside of Paris, trains of wounded occupied about six days in the 
journey to Berlin, but they were complete travelling hospitals. 

On the Nancy line Dr. Peltzer says, " From October l8t to Peluei^t 
May 5th, 1871, 15,787 wounded or sick were transported :" statiitict. 
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OxAP. YI. 



No. oonTeyed. 



8,788 
2,246 
872 
793 
520 
440 
286 
200 
100 



15,787 



Ambulance Tnuns. 



No. of 
Journeys. 



Fruisiasi 

Bararian •• •• ,. 

Wurtemburg 

Cologne 

Hamburg •• ,. •• 

Saxony 

Vajenoe 

HanoTer • 

Baden 

Palatinate «4 •• «• 



82 

17 
10 
8 
6 
8 
2 
1 
1 
1 



75 



Arerage 

number per 

^rain. 



206 
219 
224 
290 
158 
178 
220 



200 
160 



Arerage number carried by each train was 210. 

Dr. Steinburg says that 26 sanitary trains arrived in Berlin 
from the 28th September, 1870, to the 19th May, 1871, carrying 
3,255 wounded. In his report, *^ Contributions to the Statistics 
of the War of 1870 and 1871, Dr. Engel, Director of the Eoyal 
Prussian Bureau of Statistics," thus fixes the number of wounded 
evacuated after the great battles : — 



Russian 
railway 
ambulanco 
transport* 



Date. 



Battle. 



Aug. 2 
6 
6 
14 
16 
18 
13 



» 



Wissembourg .. •• .. 

W6rth 

Spicheren .. .• .. •• 

Colombey-Nouillj. • • • • • 

Mars-le-Tour (VionriUe) . • 

Gravolotte •• •• .. •• 

KoisseTille •• .. •• •• 



Officers. 


N.C.O. 


40 


109 


306 


741 


IJU 


825 


110 


350 


381 


1,016 


526 


1,363 


74 


191 



jCeii. 



88a 

6,418 
3,173 
8,166 
8^85 
13,800 
1,887 



Engel furtlier states that 89,728 were altogether during the 
war transported by the sanitary trains.* 

In Russia a complete system of ambulance train service 
exists, and during the Russo-Turkish War Doctor Sillin writes : 
" Of the number, 190,915 wounded and sick transported from the 
Beat of war, by January Ist, 1879, 3,218 men only, that is to 
flay, 1-9 per cent., and consisting of the most serious cases, were 
traiiRportod at the beginning of the war in the ordinary trains, 
the remaining 187,()97 uere transported by the ambulance 
traiiiH.'* 

The State subsidises the railways to a certain extent, and 



* I am indebted for much information regarding ibis subject to H.Ie Booteur 
Rol)ert, Mcdicin*en-Chef of the French Army, in his interesting monoompb, 
"On Railway Ambulance Transport," published under tho anspioes of *'Ta 

HocitHo do la Cpnx Rougo." — Ki>. 
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orders that each shall keep up a certain number of vehicles Phap./YI, 
of the special ambulance type, and a prescribed quantity of 7:— 
material ready to be applied to the wagons. In the following junJ^J^^j^ 
proportions:— trAina. 

•'"Fdr'iiulwayB^' ,. 

150 versts long 1 wagon, material for 10 wagons. 
150 to 200 „ 3 wagons, „ 25 „ 

250 to 500 „ 6 „ „ 50 „ 

Above 500 „ 9 „ „ 75 „ 

The ambulance train is arranged in the following manner : — 

• * • 

1. MaffaEin wagon. 

2. Coi^iag wagon'. « 

3. Nine 3rd class carriages for seriously ill and wounded. 

4. Two* 2nd class for the Commandant and Medical 

Qfficers, Delegates of the Red Cross, Sisters of 
.Charity, etc. * 

5. \Kight carriages for those lightly woimded and able 
• to sit^ 

6. One wagon for soiled linen and the dead. 

The personnel consists of 1 Commandant, 1 superior officer, Genenl 
2 medical officers, 20 hospital attendants, and 8 Sisters of wmwki. 
Charity. 

The ambulance wagons are aiTanged on Zavodovsky's plan, 
and a&fiwer very well. (See page 375.) 

All the good which resulted from scattering the sick 
and woundea diiring and after the Italian campaign of 1859, 
might fiare been equally effected, and at the same time the 
suffering which attended the rough mode of transport by 
the lailwayQ have been prevented, had some means been pro- 
vided for rendering the railway carriages employed in trans- 
porting the sick and wouhded suitable to their condition. At 
the present time there exists, as has been shown, on the con- 
tinent a niore or less complete organisation of railway ambu- 
lance transport. In Gennany, Austria, and France a certain 
number of these trains are kept up, and the staff which works 
them pass through an annual training. With such previous 
experience it is evidently most important for eveiy European 
country to fix upon some regular system beforehand, so that, 
in case of similar necessities again arising, a recurrence of the 
evils which have lately been glanced at may be suitably obviated. 
The appliances most appropriate for convei-ting the various 
classes of railway carriages into conveyances proper for the 
transport of sick and wounded should be determined, and 
certain regulations settled by which the transport may be 
expected to be most safely and most expeditiously accomplished. 
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Section II.— OasERVAxioNs upon the Carriages in uw 
UPON Railways, especially English Railways, as regards 
THEIR Fitness for the Transport op Sick and Woundbd 
IN Time of War. 

Tho necessity, which was dwelt upon in the previonB 

H(5<;ti(>ii, for detemiining beforehand the best mode of irane- 

portiiiju: Kick and wounded troops by railway conveyances in 

ttiiio of war, will be found, on a little examination, to be no 

f^MMlfiMiiUm iiiiaKHiHry one. Most of the passenger carriages in ordinary 

JjJ/J]J|]||*/ UMo ill Ku]u:lauil, and, in general upon European railwayB, are 

JJJJ[jJjy^J^7ii q»ito uimuitcd in their actual cojjdition for tne removal of anjr 

to«4Wtf« unfti but perHoim who are in the possession of the full use of their 

i\^mUf9nU>k- |iiiil)H ami bodily powers. In addition, these vehicles are bo 

^^*t!S« (^oiiHtnictod that many diflSculties occur in devising efficient 

y%k \^mn. |,|^,jM fi»r adapting them to the circumstances of persons who 

aro dobilitated by illness or disabled by wounds. In the 

Uititiul Stati'M, where no distinction is, or used to be, made as 

to cluHMi'H of can*iage8; where no high itartitions in them, 

diviiliiiK ouo part from another, exist; wnere each carriage 

i'ivi4i>mbU»H a larKO open chamber or gallery capable of holding 

|V4»iu llfty ti> Kixty persons, the conversion of a passenger car 

iiiti» a Mirk-tniuHpi>rt car has been a comparatively easy under- 

takiiiK* Carriagt^s of nearly the same dimensions and similar 

ill ^'i^lloral o<»nHtraction, though not intended for all classes of 

iMiMMi'ii^i'M iudiM.'nminately, are in use in some parts of Europe. 

\\\K^s all* mot with on some of the Austrian railways and in 

Swiis^oiluiiil. lUit a serious difficulty is met with at the first 

Hiitp ill uiuloi taking to fit the carriages in use on English rail- 

Miil«ilivUi4«u4 ioi^il'4 loi- thi* tniiiHport of sick and wounded. It is not merely 

(•r' i«il«iM thai tiio iNvv» (>niK'ipal classes of carriages are divided into 

|.rt.ii|«iiMH' ^||4»Hy iliMliiu't aiul compamtively narrow compartments, and 

***** ******* Uial Ou» tliiul claMM carriages are also partially sub-divided, but 

i4 ^i\\\ ^vt'atvr dilKculty arises from the fact that the doors 
(>i»i^i*uiK into tho novoral compartments are of such limited 
dmioi»«»oi»M, HH to mako it noxt to impossible to carry an ordi- 
•<.on««"«M..r u.ii\ Mtiolohor, wilh a wounded man upon it, into any one of 
(i«. ilMMirtiil |.|mv»»». riio doi»i'H of H;KHuid and third-class carriages vary in 
i.iiuy iMH ^^nith. \w\\\ twoutv to twenty-two inches; the width of first- 
...i'v? ** ' U'**^ \.unaK*» iliu»iH varies from twenty-two to twenty-four 
''***' ill, hi'M V mail of HVoiHgo si/AS walking face forwarda, and 

h.vN luy, » omnianil i»vor all tho movements of his bodj^, requires 
i-muVv *•»»'» iiM hrM for a iloar i)assage; so that it is only by 
.i.MiiiiMii»M 'v vv»laMi amount of slanting direction as he moves 
ihiii\iHh lhi» iU»i.i\sHV ihat a moderately stout person can enter 
»,.i.. , iilfcoi kuKi of VHinage. No class of jwi««rn^ carriages 
sxK ih. mIoio Im* aoooptod as suitable for receiving into them 
). . \\\ \\yi\\\\\\\'K\ «»i »*Hk j»tTMi»n8, such as require to be carried 
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lem on tttretchere iu a recumbent position, eu long as tbe 
aya remain as narrow as they now are. The only 
carriages wbich remain are those of the truck or goods ^vagon 
kind, and lioi-se-boxoa. Sick and wounded on stretcliers can be 
admitted into these vehicles without much trouble or risk ; but 
liere again another difficulty occurs, for tliey are destitute of 
Buch spriues or other adaptations afi will serve to break the jars 
from oscillatory movements, or from the severe concuseione 
'which are induced from time to time by accidental irregularities 
in the joints of the rails, by the vans being brought up suddenly 
against each other, and by other such casualties, particularly 
when they are only carrying so trifling a weight as that of a 
few men. Hence the railway wagons constincled for the 
porterage of heavy stores, or for the caniagu of horees, arc 

atiite uuBuited for the purpose of sick-transport conveyance in 
leir existing condition. Supposing, however, that the dtmre 
of passenger carnages could be made wide enough to admit 
stretchers with wounded persons upon them, and the difliculty 
already noticed of their entrance be thus remuvcd, there would 
still remain further impediments to the reception of stretchers 
within the carriages, This fresh perplexity is brought about by 
the usual internal dimensions of the compartments of these 
iTehicles. The length of the space occupied by tivo opposite 
'Seats measured &om back to back, including tho intervening 
passage, iu a compartment uF a flrst-class carriage, is greater 
than the corresponding space in a second-class compartment; 
but iu the former it is imder five feet, generally four feet 
eight inches. It would, therefore, be impossible to cause a 
iMretcher bearing a man in a recumbent position, to rest npo" 
(the opposite seats of either a lirst or second-class carriage. The 
rQUaaed, sloping foi-ni, and the comparative narrowness of the 
adjoining seats, the partitions which are usually applied to cause 
partial Beparation and to form arm-resta between them, would 

Sually prevent a stretcher from being supported along either 
le of the carriage. The only plan that remains to be adopted 
jfer accommodating a patient in a lying-down position in a nrst- 
Kilaffi passenger camagt;, is to have crosa-Rupports rtsting upou 
the opposite seats, and on the frame so formed to place a 
Btretcner specially constructed for the purpose. This stretcher 
will have to correspond in width with the width of the interval 
between the seats, and oue patient only can be accommodated 
in each compartment. This is evidently a plan not likely to be 
generally adopted, although special convfjances have been 
constructed in accordance with it, and it may be employed on 
certain occasions. Gorrbsponding ditBuulties are met with iu 
ing to convert third-class carriages into conveyances for sick 
id wonnded, although they are not divided into compart- 
lentfi, and the interior partifaons are only raised high cnougli 
to form backs to the seats. The narrowness of the doors, as 
well as of the wooden benches inside, arc impediments both to 
the admission and to the support of recumbent patient.s on 
'lera. The only wounded persons, therefore, for wJlom 
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r. VI. any of thi^e peawnger ofuriage*! uan l>e rendered genSBy^ 
~ smtablp, wiU be euch ua are capable nf maiDtaining & attiDg 
poaitjon ; aud Special arrangements, in addition to the ordinary 
funiiture of the carriages, will have to be made for s eeitaiu 
number nf these patients, according to the itaturo and situation 
of tJicir womids, in order to make them suitable for their rwcejv- 
tion. Special contrivances have been devised to enable third- 
^M da«e carriages to ac<;on)modate recnmbent patieutA, but it 16 

anestiouable, as will be ahown presently, whether any of 
letn are soitable fur practic^il application on an extmded 
^^ 8(^le. 

Ma «< Nothing thoroughly satisfiictory as regards the oonverMon of 
.^ railway wagona into sick-traueport carriagea for recumbent 
MMort patients can be sottied without actual experiment; but one of 
I. the plana which at once occurs as both practical and expe- 

dient is the auepenttion of Btretelicrs within thera. such aa the 
ZaTodovsky method which appears to he the best and which 
^m will be described later. To carry out this, or any wimilar plan. 
^■' there would l>e merely required a supply of ropes and hnldeffl, 
^H or iron rings capable of Being screwed into the sides of the 
^H wagouK, through which the rupea wonid have to be paased. 
^H It would apparently be an easy matter to eocure tempo- 
^V rarily iron hooks, or suspendcrB, to the poles of stretchers to 
^B enable them to be used with such a contrivance. Their 
^H capability of application would, however, depend upon the 
^1 width of the carriages being suitable for receiving them. If 
^H not suitablii, then special Btretchers for the railway trucks and 
^^ wagoua muat be constructed and kept in store, and in such a 
case they woiJd have to be so made as lo be available for all 
the ordinary purposes of ertretchers for carrying patients from 
the field or ebewhc-re, wlieu not required for use in the railway 
trains. Whatever plan be adopted, it is absolutely essential 
that the etretcher itself, or the support upon which it rests, be 
not fastened into the sidea or floor of the carriage. Aa many 
^m "removes" as possible should be allowed (and these can be 
^k fairly obtained by ropen and improvised springs), to the 
^H wounded who are transported, or mtense agony may result 
^B &om the exceseivo jolting. It must be remembered that the 
^H weight carried on the springs of goods wagons loaded with 
^H nek has no comparison with the weight the springs are 
^~ intended to bear, and will scarcely make any difference at all, 
and the wagon will nm as though it were springleea. 

So much suffering is unavoidably inflicted in lifting up and 
placing wounded aud feeble patients from one stretcher to 
another, and particularly in removing them from the stretchers 
to put them into their places in railway carriages as ordinarily 
constructed, that it ia especially desirable to prevent the 
necessity of these changes. If brought from a field of action, 
tho shattered frame or limb of a wounded man must be held in 
the hands of the bearers and must be moved with their move- 
ments, from the moment tho patient is lifted off the stretcher 
Until, after being got into the wagon or carriage, he is placed 
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toon another stretcher. Under any circnmstancee, even when 
no Biich change of stretcher takes place, it is a difficult operation, 
maA usually a very painful one, to get helploBS patients into and 
|8tit of a railway train, and it can be easily understood how 
touch the difficulty niuHt ho increased, and proportionately the 
^fain aleo, if the patient is to bo carried to the train by one 
PStretchef, transferred and settled in another, and again 
removed by a third in the courHQ of his journey. In making 
arraiigeinente, therefore, for the transport of sick and wounded 
by railway, the plan adopted should always include menus by 
wiich those patients, whose condition is such as to render 
a recumbent position imperative, may remain during the wholo 
of their transit upon the same stretcihers on which they have 
been brought, whether from the field or from hospital, to the 
railway train. When the patients have arrived at the place of 
their destination, the stretchers upon which they have been 
carried should be collected by some responsible person and 
sent back to the quarter from whouco they came, so that they 
may be available for fmther use. One advantage in connection 
with ambulance trains, and winch should invariably be secured, 
is that badly wounded soldiers should not be required to leave 
the Btrefchors upon which they have been brought to the railway 
until they are transferred to the hospital beds which they are 
appointed to occupy for the remainder of their treatment. 



SnonoN III.— Historical Rtstraii op Railway Ambulance 
Transport. 



Two seriea of inqiuiies on the continent have prin- In»waj»ti( 

lilw) 



^^^waa 1 
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oipAllT served to attract attention to the subject of railway r?"".""'"^ ■ 
ombalance transport in Europo; in the United States it of^iok"" I 
was forced into notice by the e-tigencics of the last civil ■oUim by 
wax in that couutry. The firat series consisted of certain '«ii'"'" 
aperiments whioli were conducted for the purjiose of 
iscertaining the best modes of transporting sick and wounded 
Tby. railway in Prussia in 1860; the second was the experi- 
mental trials made at the instigation of the Hocieties for aid to 
wounded in time of war in 1867, at the Western Railway at 

tfaris, and later at Vienna in 1873, and at the Red Cross 
Conferences. 
1 



Practical Expet-imenta in. Prussia in 1860, 
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Dr. Gnrlt, Professor of Surgery in the University of Berlin, 
wrote in 1860 a pamphlet, which at that time and since has 
attracted considerable attention, entitled, " Uebtr dm 'Ihinaport 
" iheervtrvmndeter imd Kranker im Krieffe, nebit Vorschldgm ■&ber 
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die Benutzun^ <Ur EiseubaJiuen ilabei." In this paper Profeseor 
Giirlt first suggested the plan of transporting the wounded in 
hammoclis eluug tu the roofs of goodu wagons, and making use of 
sospeoded cradles for single shattered limos in railway carriagee. 
Professor Cliirlt's ideas were not accepted at first, but later the 
mcceas of nearly the same aiTangemeut, proved that his 
■aggvstioiiB were giiod ones, and tliat this eminent surgeon was 
tn advance of the times in which he wrote. The chief feature 
iu the plan suggested by Dr. Gurlt was that the wounded 
requiring to he carried lying down should be placed in 
bammocKs or vota simitar to those used on board ship, 
«hug from tfio roofs of thiid-class carnages and luggage- 
wagoufl. 

A serious difficulty was experienced, at the outset, in trying 
j^*? ^ to put the system into practice. The roofs of the carriageK, 
25^ ,^g_ which had only been maae for purposes of pi-otection, not for 
Mf iMiMjn Siuftaiiiiug weiglits, w«re found nut tu be sufficiently solid to 
^^ admit of the hooks being made fast at some of the parte where 

^^L it wiu ucc(;ssary to insei-t them for the proper dispoeal of the 

^^B ootji; neither were they strong enough in some other parts, 

^^L vltere the hooks could be inserted, to bear the weight of a man 

^^^^^■^ Ijiug ill a hammock. The screws of the hooks were drawn out 
^^^^^^H . and Ihu hammocks fell. There were, however, a few positions 
^^^^^^H where ])(>rtious of the framework of the carnages were found to 
^^^^^^^B b« trilfjcicutly i«troiig iur sustainuig the hammocks and men in 
^^^^^^V llu»». but trcHh diihculties then started up. Although the 
^^^^^^^K pcnMfiia uarric<l in the hammocks felt very Uttle inconvenience 
^^^^^^HfrcKu iolts ur iudden shocks, they were subjected to a lateral 
^^^^^^^^ winging movement which gradually increased with the motion 
^^^^^^^B ef Uiu train, until it produced upon them an uneasiness of the 
^^^^^^^M Mint* nature nn nca-sickuess. and occasionally caused the cots to 
^^^^^^B Im \/riixiiAit into collision with the sides of the vehicles in 
^^^^ wtiiab tiivy were euspouded. It was obvious that snch 

^^F mmnxa ut' distui-bance would be injurious to sick and wounded 

^fc»«# Kffortit were thon made to get rid of theee objections by 

?**ff ****' vurioiui cbmig's in the mode of suspendiug the hammocka, bot 
wMtout »ni'!ci-iw. Finally, the Committee recommended the 
a^r|iiioi> of a more simple plan of transport, viz., to cover the 
1lt>"r "f •^'■'^ wagon with a thick bed of loose straw, to carry 
^M> jrt%tiimt» to the trains upon ordinary straw paillaasee, and 
Uimi 1" lay th« pailksses with the Mtienta upon ihem on the 
«l(M*^-.oy«trud floor of the wagon. The paillasse intended for 
fijia HArvifir wim to be furnished, on each Bide, with three 
,:a*m«" h'OiMi. these being designed for the reception of two 
0lruU--luir-ii'tlKM or lancea, with a view to assist the bearers in 
■ tt rutaovul of tha litter and its burden. By this amngemeat 
IMktient wwild he curried on the pailhisse from the fidd or 
=* il, nod without any change woiJd be placed in the 
. «W'I upin, without change, would i)e carried to hb 

Klui^ uf d*«tujatiou at the end of the journey. The PnuBtaa 
tuuWtU/u» m force for the remo%-aJ of wounded by nilmff 
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were baaed on tb's BTstem at the time of the German war of 
1866. 

Profeesor Gmlt, who originated the experimentB and plan 
above mentioned, himself aaaiBted at the trials of railway sick- 
tiaiiBpnrt contrivances conducted in Paris in 1867. Among 
them w«B tlio Prusaiuri system just described. Two pt'rsons, 
one placed on a paillasse filled %vitii straw, and the other on an 
ordinary sack filled with the same material, were carried to a 
goods wagou. It was found in each instance necessary to 
employ five persons, including the bearers who had carried 
them, to effect, the transfer of the paillasses and persons on them 
into tlio wagons. The paillasses were simply laid on the floor 
of the wagon. Ou the train proceeding it was found that the 
vibrarions impveKsed on the floor of tho wagon wei-e communi- 
cated to the paillasses, aud in a short time their elasticity was 
proved to be iuBufficient ti» prevent tlie piersons lying upon them 
ft-om Buffering a considerable amount of inconvenience from the 
jarring disturbance to which they were incessantly subjected. 
As Dr. Gmlt remarked, however, the experiment wa« not 
complete, from the floor of the wagon not having been covered 
with loose straw, which, he asserted, is not liahle to become 
matted together, and to be unevenly scattered in concrete 
masses, as straw confined in paillaesea is apt to be. On the 
other hand. Baron Mnndy, who had been charged with the 
direction of trains of wounded in Austria during the war of 1866, 
stated that his experience led him to regard loose straw as a 
very defective material lor obtaining elasticity under the 
circumstances described, not because it is Uable to become 
matted together beneath the patients, but because it becomes 
easily displaced wheu the body which presses upon it is moved 
to and fro, and because it remaius heapedup in whatever direction 
it roav be pushed aside, and also because it is quickly broken up, ■ 
and then becomes close and condeosed when trampled upon. On 
the whole, the question of success or failure attending the em- 
pIojTneut of loose straw for breaking such concussions as are 
met with in tho rougher kinds of railway conveyances when in 
motion seoms to resolve itst'lf principally mto one of the quantity 
of material employecl. If a large ijuautity is available and the 
bed of loose straw on the floor of tho wagon is sufficiently 
thick, and if the paillasses are large and well tilled, it ia scarcely 
poBsible for the straw beneath the paillasses to be so much 
distnrbed as to lose its elasticity in tne course of one or two 
joameys. A far stronger objection to its employment appears 
to be that the large amount of clean straw which would be < 
required to ensure efficient results, for train after train, could ' 
not be obtained, or, at any rate, could not be depended upon to [ 
be forthcoming when reqiiii'ed, under the circumstances of ■ 
campaigning. It follows, therefore, that some other means of ' 
lessening the impulses of the concussions and the jarring effects 
of the oscillatory motion belonging to railway transport, 
especially such aa is met with in open wagons designed for the 
tort of heavy cattle and merchandise, must be sought for. 
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'•ia«« nra^^on* "iAcvtuA in Pmwia for transport oi woonded. <&'«» 
text. liicale, half iiu:h. to a fooc. 
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A anbordinate part of the Pras^ian ^ystem faa^ been to make 
[irf^rparatioriH for the c« vereii lngga:re and nierchandiBe wagons 
^Ki.->tril>;ihii-G'itL-nva;rHii), als»> to be utilised for the trani^>ort of 
woiUi'I'd ill cas»* of ntr^d. Man wans (.f thi:? description are nsed 
in tiiri^- of war for the tra n^iport ♦►f horses to the tront, and the 
i':\si\\v^ivx^ pole.-i, which are then employed for the purpose ot 
nepn rating on*' lu:>rse from another, an? e<?unomically arranged to 
he tnrTi'-'l to account as supports for stret^^hers when wounded are 
required to he «ent to th^.* rear. Under onlinanr circumstances the 
!-win;rin;-'' po!<-.- an- c^rinectc«l with the <ides of wagons by chains 
or leatlieni s-traps only, but wIh^u so attached they are under the 
direct influence of every concussion to which the wagon itself is 
-TiljVrted. To obviate this inconvenience in case of the poles 



being" i"uqimed tor bearing wounded men lying oii BU'etuht-ia, the Cuir 
following plan Las been adopted. The horae-polo itself is un- 
cliaiiged; each ufits ends remains protucted by itaoidiuaiyirou 
cover and projecting iron rinp;, and the siime kind of staplo and 
-*"^g is tised to the side of tlie van as is usually cmploj-ed for 
ling oouuected with the pole; it ia the mode in which the 
lion IB effected between them, which is changed when they 
are to be used for sick-tranaport; purposes. Under these latter 
oii-cumstanccs a very stout caouttihouc ling and two sliort straps 
of leather, with buckles, are employed. The two kiathem straps 
are passed through the india-rubber ring, one strap is then 
buclued to the riug hanging from the wall of the wagon, the 
other strap to the projecting iron ring at the end of the horse- 
pole. The pole being thus attached at both its cuds becouie!* 
Bospeuded, and poseesaes the necessary amoimt of power of 
yielding to any concuseions that may be impressed upon it. and 
so of lesseoiug their impulse before they can reach anytliiug 
vhich the polo may be caused to support. 

A Prussian goods van will carry twelve stretchers, by their 
being placed in two tiers, six above and nx below. For this 
purpose eight horeo-poles have to bu suspended Four are 
eospended at a distance of rather more than a font and a half 
above the floor, of course in the transversu direction of the 
vehicle, and four othera immediately over them, at a height of a 
little more thau four feet above them. -The width of the wagon 
admits of three stretchers, with intervals of more than half a loot 
U'tweon tliem, being laid upon each pair of poles, so that twelve 
stretchera can be laid upon the four pairs. 

It is obvious, on slight consideration, that the system just OlMervatioiw 
cribed, with its two horizontal layei-a of wounded, one above "/" "'" ^^' 
'■flie other, occupying the complete width of the goods wagon, fiMmgluitgtg* 
3B iuferior in every respect to that applied to the fourth-class wagonB for 
poasenger-wagons. Dr. Gurlt has remarked that the length of thooamago 
<Ae poles of the »ix stretchers composing each one of the tiers " ^^ '^" 
leaves scarcely any space in the middle of the wagon for the 
aooesB of atteudauta, and that the ventilation is also defective. 
,Th6 latter system can only witli propriety bo regarded as 
tpplementary to the former, and as one calculated upon 
irmeetijig an emergency in ciiso vf a sufficient number of 
'Urth-class passenger wagons not being at lumd when 
~mred. 
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Having now described the Prussian experiments on 
Krailway ambulance transport, tho trials which were con- ^^^^^^^^^ 
Vdaoted ut Paris iu 1867 on the sjimci subject have next to be innuport« 
fftdverted to. They were exeeutod under the direction of duutodBt^^ 

'On© of tho sections of tho International Committee of delegates ^"^ "^ 
■from the Societies for Aid to Wounded in time of war. The 
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Chap. VI. section referred to was deputed to submit to examination the 
sick-transpoi-t contrivances of evciy description, which had 
been collected from different coimtries, and were exposed to 
view in the park of the Universal Exhibition at the Cliamp dc 
Mars. Amonp^ these objects there was a large amount of 
material designed for facilitating the transport of wounded by 
tiic ordinary cairiages and wagons met with on railways. TIr^ 
<-hief of these contrivances were exhibited by the Baden 
National Committee, and bad all been manufactured by Slessrs. 
Fischer, of Heidelberg. The Paris Committee being desirous 
of submitting some of the contrivances selected from these 
articles to practical trials, and of comparing them with some 
others proposed for similar pui'poses, a locomotive engine with 
a passenger third-class carnage and a goods wagon were placed 
at their disposal by the directors of the Western Railway, one 
terminus ot which had been established within the enclosure 
of the Exj)Osition grounds. An oppoi-tunity was thus afforded 
of subjecting not only Messrs. tischer*s contrivances, but 
several other plans of transport, such as the spring-stretcher of 
Dr. Gauvin, straw paillasses, and loose straw, to the test of a 
railway train in motion. 
ObjaotioDBto Like the several contrivances, however, which have been 
allappftratus already described for being laid upon and connecting the scats 
t!e^oi^^ of first and second-class carnages, this third-class jointed litter- 
8011^ support depends entirely upon the springs of the can-iage itself 

cuniagei. for its elasticity. The patients earned upon all such apparatus 
must be subjected to the same jolts and concussions as ordinary 
passengers are liable to when sitting upon the seats on which 
the contrivances are made to rest. The effect is more objec- 
tionable as regards the contrivances which c^use the recumbent 
patients to be placed transversely to the line of movement of 
the carriages, than it is with those which admit of patients 
lying iu the same direction as that in which the train is travel- 
ling. The whole of tim patient's body, under the former cir- 
cnmstances, becomes rolled from side to side in case of a sudden 
jolt, in a manner wliich he has no power to resist ; and even 
without any such sadden impetus a feeling of instability and 
discomfort is usually engendered by lying across a cannage 
which is not experienced when the person is placed longituui- 
2iall7|t.0., corresponding with the direction in which train is ti-a vei- 
ling. The sense of discomfort is probably due to the transverse 
direction being contrary to that which is naturally assumed by 
ihe body in the act of progression ; pai-tly it may be, also, to 
■ome disturbance, caused bv the peculiarity of the movement, 
to the circulatoiy fluids of the body. 
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Trannpori of Sick and Wounded Soldifrt by RaiUcay in Uie 
Vnitfd States. 

I United Stateg' hoipitnl iimm. — Fur a coneidei-able period of EmIj train- 
___e late Civil AVar in the United States, the lailway toansport ^uad»d 
of the Bick and ^voimded of the Northern as weft as of the duricg ti-o 
Southern nrmifs wan carried on in the ordinary paaseuger and """'"'". 
luggage cai-B. and is generally dcBcribed to have been attended ^^ united" 
with severe Buffeiing, from the absence of necessary appiiaucea, stnt». 
and from the motion of the veliieles. Dr, Letterman, of tne United 
States' anny. Medical Director of thu Army of the Potomac, 
writes : — " The railway from Fredricknbnvg to Aquia Creek '^""'P^f' 1.' 
dcpflt had a single traek, with ehort eidiugs. Over this road. """"^ '/ 
had to be transpoi-ted, in a very short time, mora than nine Dk' Poiuiu«u 
thousand wounded and sick, Avith all the hospital tents, medical i" -lun*, ISCS. 
and snrgical supplies, stores, &t:.., reqniied for their care, toge- 
ther l^^th the accnmidated supplies of tlie Quartermaster's, 
Coioniissarv, and Ordnance Departments. I sent Medical 
Inspector Taylor to Aqnia Ci-eek to receive the woimded, ami 
to send them by hospital ships to Washington. Tlie network of 
telegraph wires made by the Signal Corps enabled me to 
regulate the shipment of this large number of men without 
difficuky or accident. I had directed that all who could not 
sit up. or who would be injured by so doing, should be earned 
by hand upon the beds they occupied in the hospitals (some of 
which were more than a mile from the railway); trie beds placed 
upon hay in the curs ; removed carefully from the train and 
placed in the trimpports, so that tho euOerers should not be 
removed from the beds on which tliey lay in the camp hiapitals 
until they reached the hoflpitats in Washington. Medical 
ufiiecrs, with supplies, accompanied every ti^aiu, aud, when 
required, were sent with their men to Washington. Many of 
those must severely wounded, cases in which the femur waB 
extensively fractured, assured me they had not suffered the 
slightest discomfort or fatigue up to the time of their being 
placed on the transports." The removal of this convoy of sick 
and wounded, numbering nine thousand and twenty-five, began 
on the moniing of the 12th of June, and before six o'clock in 
the evening of tho 14tli of June all had left the depot at Aquia 
for Washington.* 

Towards the end of tho year 1S()3, the United States' s«i*ra intro- 
Government adopted a system of specially-fitted sick- trans port du^ed »t the 
ears for tho lines of railway runnuig in the directions on which 1"^^ isos." 
the armies were operating. These railway ambulance vehicles 
were first contrived, it is stated, at tho suggestion and u» 
accordance with the designs of Dr. Harris, a member of the 
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TTnited States' Sanitary Commission. They were only calcu- 
lated for the reception of patients who required a recumbent 
position. The external frame aud the general arrangement of 
the carnage itself remained the eame as when omploTfed for 
the conveyance of ordinary paesengcre in a sitting position, but 
the furniture of the interior was entirely changed. A pasaeoger 
car in America consists of a large carriage with a door at eiich 
end, not at the sides, and a central passage down the whole 
length of the vehicle. On each side of this passage there is » 
row of seats, each capable of accommodating two sitters. Out- 
side both ends of the car is a piatfonn, with steps at its sides bjr 
means of which the passengers ascend to the car doors ; and 
the junction of the platforms, which are all made on an uniform, 
level, belonging to adjacent cars, enables a communication to 
be kept up throughout the whole of the train, even while the 
ears are m motion. There is no division of caniages intO' 
compartments as in England. The cars which were built for 
hospital service were conetnicted with similar end doors, central 
passage, and communicating i>iatforms ; but on each side of tho' 
interior, instead of the ordiimrj' seats, standing frames werO' 
erected, and the stretchers were suspended to them by india> 
rubber rings. 

Objections liave been raised in this manual to tlie use of 
india-rubber springs when applied to sick-transport wagons and 
carts. But this is one of the occasions in which no objection, 
could be made to the use of well-prepared ^Tdoanised india-rubber' 
bands of proper strength and consistence. There could scarcely 
be time under the circumstances in which railway conveyances 
are likely to be employed in time of war lor the molecular 
changes to take place, which so i'requently render vulcanised 
caoutchouc articles useless. Moreover, any number of these 
bands could be speedily got ready for use, and from the facilities 
of communication between one part of a railway Une and 
another there would be no risk of not being able to replace 
them ii-om the stores in case of loss or injury of those which 
had been issued for service. Some of the india-rubber rings 
which had been employed in railway hospital cars in tlie United 
States were at the Paris Exhibition of 1867, and appeared to ba 
still in perfect order.* They wore not made in separate strands 
like the iudia-riibber springs of which a drawing is given oa 
page 311, but consisted each of one solid circular mass. 

The American cars were well lighted by windows In ths 
sides and doore of the vehicles, as well as by panes of glass 
along a portion of the roof, which was elevated, like a ship's 
skylight, above the general level This raised portion of the 
roof rested upon the two central rows of posts, and eorreepondod 
in size with tne central passage of the carnage. The whole of 
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I tbe intevioi' was capable of boing very qmddy and lVm>]y veu- 

tiiated by opening the windows inul cloor^, at tho hUiK- timu 

I tliat the adniissioii of rain was Huarded againet by projecting 

1 eaves. Each carriago ^\a8 also fumiBhed with a etove, 8o 

I arranged that by ite means tlio carriago couM be both heated 

and ventilated in case of Hevere woathur preventing the wiu- 

V dowB fi'om being opened. It whs esstntial for a good system of 

aeration to ba provided, on account of the large number of 

wounded patients, thirty-two, wliich each sick-transport car 

was prepared to accommodate. 

A train of ambnlanco cara carried ivith it nearly all the 

aPplioQcefl and materialfi necessary foi- tbe sick and Wounded 

taiRt would be found in a fixed hospital. In one carriage was a 

(qiecially airanged stove for heating water, and Huiti>d for such 

1 colinary purposes as preparing tea, soup, and other simple 

L restoratives and nourishment for the patients. A certain uum- 

I bur of hospital attendante, as well as sm-geons, accompanied 

I the trains, and even means were supplied for verbal eommuni- 

I cation between the aurgeoue and attendants by s]>f.-alting tiiben 

I being fitted alon^ the carnages. It is also mentioned, with 

I regard to the hospitnl cars funiished by the United States' 

Sanitary (Join mission, that most of them were grooved to ran 

upon railways of different gauges, so as to avoid needless 

tnuisfera of patients. These cars and the Government cara 

were consti'ncted on the same geneml plan. 

The stretclici-s suspeudud in tht- Tuited Stfltef' hospital cars 

haTfi been the field etretchers in ordinary us© since the War of 

Secession, ao that when a patient was brought to the ti-ain 

Llhere was no necessity for moving him from the position in 

§9rluch ho bad been oarried to the station. The stretcher with 

ha patient upon it was lifted into its place iu the carriage, 

Kami was at once ready for the journey. No contrivauoe for 

fa wounded man from the field to the train could be 
or thujiatient orfor the bearers. Uniformity of stretchers 
Fbas already been insiBted upon in this work. The Uniterl 
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Fig. CLT. — Side claTation of the intorior of an Ameripan hospilnl 




Statufl were tlie prime movers m tliin directioii, and have been I 
gradually copied by the other nations wlien (.■onadering; the j 
needs of th« wounded in battle. 



Section IV. — On the Reuulatioks \raioH are vecessart ' 
FOR SioK AND Wounded Soldiers when transported bt 
Railway. 



VVhatevur iiwy Ip tlie plan eventually determmed to be 
*~* ''~ "" 'I transport of wounded oy railway, fortaiti 
Sbtb to bu enforced, whenever t\io neceeeity I 
pfly occurs, to ciiBiire tho safety and pro- | 
I, and tn main-tuin BeneraV order. j 

i i] Hoxno ri'giilixtionB wliiiih will bo j 
; 1 1 <r:onil\ico t^j ibe atlaimueut of 
. ,, I *L_i iif t\ie cfc ^casVouB ou wlui-h n 
\>:\^<i hisf'wrx jTidgmeut and, ir 
., II :B-oBi)onsit».ililv, and be sUou 
...jjaand the lea^ij^ fealurea ^<H 
1 h^ iiegeBsaary iot bwn to pur~ 



Aiii/'u/uife nalhciui 'JW'ii.'iwrt li^-jutatiom. 



3(59 



f the traiii be a itiixcd one a military officer will be in commancl, 
if an ambulance ti-ain a Medical Staff ofBcer will command, and 
will have thf entire responsibility of the charge. The details 
f thu course of action laid do^^^l will be Hubject to alteratioDB 
mdcnt upon exigencies aiising out of the railway adminis- 
jaon which the conductor of the train can alouo be competent 
Jndgo of. The following direetiims, however, admit of 
Beral application. 
1(1.) If it he left to the medical officer to conduct the 
uigemenls for the transport of the sick under hiH charge, an 
u as the order for their loinoval is ri-ceived, ho ehould care- 
er nmuigo with tlio priucipal railway manager, or ascertain 
Kamingcmente have Deou made by superior authority, as to 
T boor of dc|mrluie. and the list of stations to be stopped at 
fing thu jouiney. In any case he should provide liimself ^vitli 
frritten copy of these arrangemeiita, 
l(i!.} Kveiy medical officer with a convoy of sick and 
dad, and all who arc in attendance upon thcui, must be 
to understand that the utmost precifiion, as well as 
ptiness, are necessary in all business connected with railway 
Wport. Tlie want of a due appreciation of tliis necessity 
W, lead to imerruptiim of the service, and cause delay; 
. tbt0 delay may interfere with the movements of other 
OH on the hue. 

[(,8.) Every one connected ■with the train should bo made 
are that it is a duty to implicitly follow, so far as the railway 
ministration and service are concerned, the instnictions and 
lomiDundations of the railway officials whose special function 
JB to direct the management of the ti-ain, who are responsible 
^safely conducting its moveraents, and also for the general 
btectiou of those who are carried by it. In many respects a 
By of military passengers, when they are bemg conveyed 
r railway, whether sick or well, may bo regarded as being in 
*^~ular position as that in which troops are placed wiien on 
i ship ; for, in both cases, much of the general management 
I direction must be exercised I>y othere than the military 
iborities. 

L (4.) Special aiTangemeuts must be made for the carriage of 
I men's kits ; they cannot be placed in charge of the sick, 
fliey are with able-bodied troops. Care should bo taken that 
f are protected from the efiecta of weather aud from 
tby tarpaulins, in case they arc placed in open tmcks. It 

I Bavc time after the sick have arrived at their place of 
raining, if the name and number of the patient who 
M it, be chalked on the bottom of each kit bag before tlie 

II ore moved to the train. It will also add to security against 
^, tf each pack ia labelled separately by the railway officials in 
n vnme manner ae is done when private luggage is moved, a 

luuher being posted on the pack and a corresponding number 
"Hnc given to the owner or a responsible non-commissioned 
The hospital steward or sergeant, who has received the 
ba sick in charge, and who has probably given receipts 



Amtngement* 

prior to bring- 
ing a con 



Proper dia- 
pOMl of the 
Held-kiU of 



370 



Ambulance Railway Transport RegulationB. 



Chap. VI. 



Ruppliot of 
fooid, water, 
kc. during 
tho transport. 



Carriage to 
bo miurked. 



idmiHioaof 
^liekmto 



WMPt 



of 



for tho Rarac to the colour-sergeants of the companies to which 
tho sick men belong, should, if possible, get receipts for the 
samo from the railway officials who take charge of the baggage. 
In case of loss he will be held responsible by the military 
authorities for them. 

(5.) Forethought should be exercised, and arrangements 
made, so that there may be no uncertainty as to the sick 
receiving tho necessary food and refreshment during the 
journey, according to tne distance to which they are to be 
transported; no dependence should be placed on supposed 
opportunities of obtaining anything which may be requured at 
any of the stations where it has been arranged for the train to 
make brief halts, unless a definite arrangement has been made 
beforehand for the requisite supplies to be forthcoming at one 
or more of them on the arrival oi the train. 

When the journey to be undertaken is a long one, a supply 
of the usual extra medical comforts should be provided, for the 
progress of tho train may be delayed by a failm*e in motive 
power of tho engine, or various other causes, and, in case of 
such an accident occurring, the sick should not be left without 
refreshments. Tho disbursement of this extra supply will have 
to be accounted for after tho anival of the train at its destina- 
tion in the usual manner. Medical Officers must, in cases 
whore the sick are in want of any necessary that is actually 
required, become responsible in a pecuniary sense for the 
samo ro(^overing their outlay subsequently. (TTrf^Lord Motley's 
Report). 

A supply of water for drinking purposes should be also 
carried, and where tanks are aiTanged on the train, it will be 
necessary to ascertain that they are filled. 

(6.) The number of sick and wounded to be placed in each 
carriage must be marked with chalk upon the panels under 
tho dinx^tion of the surgeon or the assistant. If any carriages 
are designed to receive special cases, they should also be 
marked to that effect, for the information of those who are 
attending on the sick. This should be done before the patients 
art* brought on to the plattbnn of the station. 

(7.) The admission into the carriages should be carried out 
in lui orderly, sj*stematic, and expeditious manner. Each patient 
should be maae suoeessively to lake his place, and once seated, 
or in his cot, should be warned not to alter liis position till the 
ivst of tho sick are installed, and the doors are shut. There 
should bo no di^ay, and no hurry or confusion. 

(8.) When all tho sick are reported to be in their appointed 
places, tho surgeon in charge, with the officer commanding, it 
one bo pri^sont, and tho conductor of the train, should make a 
}>a88ing inspoi^tion of all tho carriages in succession, and if any 
altomUons an^ nocessarj* they should then be made. The 
surgiH>n sliould on no account omit to make this inspection, so 
a8 jH>r8oniUly to ascertain that eveiythine connected with his 
charge is ccurrect. Before taking his seat he should inform the 
ooaduotor« and tho ofBcer commanding the tzaio, or sopeiiiH 
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^^Ktendmg the ilcepateh, that all the sick are settled iu tlioir 
^^^Pplaces and rofidy to start. 

^^B (9.) The senior uon-uoinmiesioned officer in each carriage 
^^Hohoiila be directed to keep order, and in the event of his uot 
^^^» being well enough, the next should be warned. 

^^H (10.) A fipeoial watch siiould be placed over the carnages on Stoppa^ of 
^^B tte stoppage of a train at a station. No one should be allowed the irmn -* 
^^H'to leave his place, or to purchase or receive into a carriage *'""°"*- 
^^H any article -without the knowledge and sanction of a medical 
^^H. officer, or, if he is not present at the spot, without the knoM'- 
^^Hi lodge of a non-commissioned oiEctr in attendance. Smoking 
^^^v should be discouraged as much as poscfiblc. 

^^H (!!■) If the halt be long enough to permit it, the surgeon, Unli> du 
^^B ttIio will be in possession of a copy of the route, will inform ^^"' "^^ 
^^H'the non-commissioned officers that there is time for those who 
^^H are able and desirous to get down from the carriages to do so. 
^^H; The men iuu.st be looked after by the attendants iu charge, aud 
^^H care t-akeu that none of them get beyond the limits of the 
^^B station, and that they arc in the carnages again before the 
^^H' time fixed for departure. 

^^H (12.) Notices cannot, as a lule, be given by bugle or drum, i«ane of 
^^^K as when able-bodied troops are moving by railway, and there- orfen with 
^^Hfore more activity is required on the. part of the officer l^^"-^*" 
^^B directing the whole service, and the more neceesary it becomes 
^^B that the iion-commi^ioncd officers and attendants on the sick 
^^B^onld be constantly attentive and alert in seeing all oi-ders and 
^^^f iofitructionB carried out, both as regards themselves and the 
^^B patients under their supervision. 

^^B 03.) On arriving at the place where the patients are to be ArmngenH 
^^H removed from the train, no one should be allowed to leave the <>» "wchin 
^^P carriages, on any pretoncf, until the medical oificcr in charge jJ^HnatiiDi 
^^F has reported himself to the officer I'eceiving the train and 
^^H taken his ordera. If this rule be not enforced, straggling 
^^1 will almost certainly occur, and the inevitable result will then 
^B be delay, and proWbly confusion, in the removal of the 
^H patients. 

^^P (1^-) 'l''^ more hclplessand severely injured patients should 

^^ be first attended to, and should bo got to their destination as RemoTil of 
quickly as the arrangements render possible. Whenever theBiok* 
practicable, these patients should remain dm-ing the journey ""■'""" 
on the aame stretchei's which brought them to the train, so 
that they may be again carried upon them to their destinatiou, 
and the repetition of pain in moving from one stretchor to 

Ianotiier be thus avoided. 
It is presumed that on all occasions when sick and wounded 
troops arc moved by railway the departure of the train and all 
necessary instructions will be telegi'aphed to the place of their 
deetination, so that all the requisite arrangements for the recep- 
tion, removal, and accommodation of the patients may be pre- 
pared and ready for them on the arrival ot the train at the end 
of ita journey. 
(15.) Marching out and marching in states must be famished 
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at the start and termination of the journey, also the reports 
required by regulation to be furniehed to the Principal Medical 
Officer of the district. 
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Section V.— Railway Ambulance Transport in the East 

Indies and in England. 

The most superficial glance at the territory under direct 
British Imperial administration will suffice to show the extra- 
ordinary development of railways, opening up day by day new 
routes for trade, or under the greatest difficulties forcing a 
civilisation, as in Bunna, among the half-wild people of that 
rich country. In India, the most remote places of any import- 
ance are now within a comfortable journey, and the whole of 
that vast land— approaching an area of nearly a million of 
square miles — is being gi*adually worked by these wonderful 
strides of railway enterprise into one solid and united whole. 
Not only do these railways net the Empire itself, but they pass 
well up to the frontiers, and are constructed with the view of 
any military exigency. 

The vast army which controls India and guards her Imperial 
interests, requires special consideration for the management of 
the sick and wounded, and arrangements for their transport by 
railway will be a new and prominent feature. The Indian 
Government have always recognised to its fullest extent tlio 
impoi-tance of ejjicient and sufficient ambulance transport for 
those sick and injured in her service, and her medical establish- 
ments and organisation are so thorough that failure can only 
result from maladministration. 

There are three occasions upon which sick and injured 
soldiers require to be transported by railway, viz. : — 

1. Transfer of invalids from their stations to Bombay for 

transport by troopship to England. 

2. Transport for those invalids for whom a change to the 

hills only is required. 

3. Transport in war time. 

In addition to these there are the series of moves made by 
regiments in the course of reUef. When a regiment arrives at 
Bombay it is at once placed on a special train and taken to 
Deolali, the military depot of the country, and then, after a rest 
of a few days, the journey up coimtry is commenced. A special 
train is chartered, and a second-class compartment with sleeping 
berths for six patients, and with a lavatory and latrine, is pro- 
T^ded for the purposes of a hospital ; the corresponding half of 
the carriage is occupied by the apothecary, with a railway com- 
panion-* A medical officer is in charge. The journey is made 
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by stages, each stage being called a Rest Camp, A start is q^^ 
made about 4 p.ni., and the train travelB Bteadily to the next _ 
Rest Canip, amviiig there early the next moruing. The men Beat ct 
are turned out and placed in ^>an-ackB or tents, and rest dui-ing 
the day, wlijle the train is thoroughly cleaned and aired bo a« 
to be ready to continue the journey in the evening. At t'ach 
Host Camp froBh rations are obtainable, there is a plentiful 
supply of water, and the aick can be treated at the Kest Camp 
Hospital, and, if necessary, detained. Thia dtappen system waa 
suggested by Surgeon-General Beatson, 

By adopting these precautions the dangera of travelling in 
thiB country are reduced to a minimum. The allowance— :- 
eight to ten men for each compartment — is quite sufficient for 
the time of the year that the reliefa occur, viz., the cold season. 

The movements of iuvahds are effected in the followiog 
maoner: a special troop tmin is arranged, and if tlie number is 
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I large cots are arranged on an improvised Zavodovsky aystem. 
aud this has answered well; but when a small number of 

' patients are travelling use is made of the beds contained in all 

' the first and aecond-cTaes carriages on the principal Indian rail- 
ways. Each fii-st-claes carriage has accommodation for eight 
or twelve beds, and there is a lavatory, sometimes a ahower 
bath, and always a latrine; the two halves of each carriage 
communicate, but communication does not exist between the 
carriages. The Indian railways have never been thoroughly 
tested as to their capacity to carry sick and woimded, but they 
are probably very considerable, 

Li 188.% at the Camp of Exercise, Surgeon-General 
Farrell, C.B„ directed Surgeon-Major S. H. Carter, A.3iI.S., and 

, the Editor, to arrange a caiTiage for the conveyance of the non- 
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Chap. VI. effectives from Gnrgaon to DelhL Sargeon-Uajor Oait€-r (on 
whom devolved the reBponsilHlity, in the absence of any recog- 
nised plans except the nnsaan) devised a system of socpenaou. 
similar, in some respects, to the Swiss method, and for the few 
journeys that the train was used it answered admirably. The 
dandies were brou^t to the side of the train and the poles 
withdra^i'n ; the cot portion was then laid on two traverees, 
which were attached by a chain to the root, the outer end of 
the traverse being hinged to the side of the wagon. 

In the future, in war time, special ambulance trains^ arranged 
to carry the Collis* dandy, will be used for the tranq>ort of the 
sick and woimded« The number of these trains and the 
number of carriages composing them will be decided when the 
occasion arises for their use. Each wagon, 3rd class ordinary, 
is 27 feet B inches long and 9 feet broad, 7 feet at the sides and 
8 feet in the centre, high — ^forming a large roomy conveyance, 
built on the lines of an ordinary passenger carriage.* In the 
roof is a large tank carrying water, and there are three windows 
on each side and two doors. Two more doors 2 feet 10 inches 
wide are placed at each end of the carriage, and there is a foot 
plate over the couplings to faciHtate passing from one carriage 
to another. Thus conununication is available from end to end 
of the train and one of the most important of the many 
requiremeiits of an ambulance train is attained. 

In India especially is this so, on account of the long 
distances the trains travel without stopping, while the ready 
access of the medical officers to their patients^ is imder all 
circumstances a distinct advantage. 

Beds are foi*raed by the field regulation dandy (CSoUis), and 
these can be loaded on the train either from tiie end or the 
sides, the former being the most convenient where it can be 
practised. The dandies, the poles being removed, are placed 
in 3 tiers of two on each side, each carriage carrying 12 lying 
down cascis. The lower tiers rest on the floor of the wagon 
and are fastened to the sides, the upper tiers are suspended 
from the roof by a powerful hook screwed into a wide block. 
They alwo are fastened to the sides. Upper tiers should 
invariably be loaded first and imloaded last. 

In each carriage there is a latrine and luminal. 

If feasible there should be a passage through the centre 
ot the ambulance train from end to end. 

linihcay Amlndanca Tninsj>ort in Kiujlaiul, 

In England no special consideration has been given to this 
matter, on accoimt of the extreme rarity that trains are used 
for this purpose and the short distance they have to run. 

In ISTOtho author of this Manual was requested to draw 
up a ])lan for the transport of the sick and wounded bj- 
railway from Portsmouth to Netley. A design was submitted, 

* Saloon or bogie carriages are abo ayailablo, and carry 100 sittiDg, or 22 lyiog 
(lowD, patients. 
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and a carriage made at the Metropolitan Railway Works in Chap. VI. 

Birmingham. 

The wagon was of the ordinary type of a saloon carnage in The Netloy 
its external appearance. The following were the most noticeable wagon. 
points in this wagon : — 

(a.) A side entrance by folding doors, which allowed any 
stretcher 8 feet and imder to be carried and tinned in the 
carriage with ease. 

(6.) There were eight bunks, four on each side, into wliich 
the stretchers were placed, and secured by a folding side board 
which corresponded in height ^vith the head and foot pieces of 
the stretcher. 

(c.) Lockers for medicines and medical materials were pro- 
vided under a seat arranged for the medical officer. 

(rf.) A stove and kettle, by means ol which hot water 
was constantly ready, and the carriage was evenly warmed. 

(e.) Hinged seats for the attendants. 

(/.) End doors Avith sliding bridges over the buffers were 
provided, — ^these would be absolutely necessary in a made-up 
ambulance train. 

(g.) A w.c. connected wath a water tank placed in the roof 
of the carriage. 

(A.) A lavatory and sink, opposite to tlie w.c. 

This carriage perfoiined its work efficiently always, and in 
1885-6 a second carnage was added arranged in a similar 
manner, except there was no stove or w.c. in it. Bogie wheels 
were applied, and wire-woven mattresses recommended. 

This arrangement of the carriage has answered admirably 
the special service for which it was designed up to the 
present date; and it must be borne in mind that this train 
was originally intended for the long journey via Bishopstoke, 
from Portsmouth to Ketley Hospital, which occupiecl some 
hours. Indeed the same necessitv for comfortable, rapid and 
complete transport by rail exists, though in a modified degree, 
at tne present time, with all the advantages of the direct 
extension, on account of the extreme and often critical con- 
dition of the invalids on their arrival from the tropics at 
Portsmouth during the wdnter. 

Colonel G. Findlay, of the t^ngineer tmd Itailway Volim- 
teer Staff Corps, and the eminent Manager of the London 
and North-Westeru Railway, writes as follows: **I may 
say, however, that having regard to the large stock of sleeping 
ccurriages and invalid can-iages, and the amplj^ supply of bedding 
of all kinds in the possession of English railway companies, 1 
think there is no reason to doubt that if ever the emergency 
should arise we should be found equal to it, and that we should 
be able to make up and nm suitable ambulance trains for sick 
and wounded men, with convenient accommodation for doctors, 
nurses, &c., without any difficulty.'* 

The following are the measurementfj of the London and 
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0«4F. Tit North Western Railway carriages, — the other railway com- 
panics vary but slightly : — 

Sleepina salocns, 42 feet long, and from 8 feet to 8 feet 

6 mches wide, with beds for 16 persons and lavatoiy 

accomraodation. 
Thml-class. — The latest type are 42 feet long, 8 feet wide, 

and divided into seven compartments, each being 

r> feet 10^ inches wide. 
Covei'fd caf^riaps trucks vary from 21 feet to 18 feet in 

length, and are 7 feet 10 inches in width. They serve 

admirably for the erection of Zavodovsky's system. 

As far as possible these should be limited to express 

luggage vans. 

lu addition to the actual number of carriages is the con- 
liidevtitiou of the knowledge of attending, lifting, and carrying 
of Wiumdod at railway stations. It is due to the St. John's 
Aududanoo Association to report here that they have trained 
uuuiy lumdivds of railway employes in the appUcation of 
t\vu\ uidi and a large uumlber of these pass throng an annual 
iH^i^xuiuiuation. In the event of a large transfer of wounded 
i\\\H HMiiiitanoo would be of extreme value in relieving the 
iiviivwva'ktnl ivgular staff. 

S«CTiox VI.~SraciAL Systems. 

^|4^,)^l The kiin\^vl\>«(t fv>na of arranging a goods waeon for the 

•,HU«iui vees^|»ti\»n \vf wouudwi is to place straw, hay, or fem on the 

iK^Hvau and tv> l^ the stretchers i^)on it. 

Twv^ vu* \uvuv tnuKiitt^ of straw may be so arranged to act as 
tvave^^^A t\vv thv> tjttrvtchersi or beds laid upon them. 

Mattv\MMk\>MUu\v Ih) laklupou Ktter material and the stretchers 
iieevuvd aKw\^ 

A lav\vi* v'f t\bii\» mats or a double layer of thick mats when 
the (W'luev uiv net ut hand make a good bed for stretchei& 

Kvu' evevY tvuiu of injury or disease tnuu^>ort of this kind is 
ifiHiHCHUy uu«atu»faetorY^ aud t^ould only be resorted to on the 

'Ihv^feK' whvv iuv !!^uii\'rm^ from fractures and wounds should 
newv K^ eHvrivH.1 in thiijt wa\\ but only thi.>se who are sick and 
havv* the ^K^wev tv> aJjuti^t tht.'mt^lvei^ more or less to the diaking 
ef the iourt»ev. 

i^uiiui^' m hauuui.vk$ is imi»tistactorT on account of the 
lateral )uotiv>tt, aud alt^^ for the reasons stated in the chapter upon 
this clu£» ef ^.vavvyaiKV* 

P6iU^^< Sjt^^tf^ consists of tine rv^^ting of the stretchers or 
beds upon C !?pruig«Sk which aw t^hjtvued to the floor of the 
wagon. 




Morac/ie's System. 

M. Morache'* System. — Thin officer's Bvatom consists more of Morathe'a 
an arrangeiuent tliiin uii inventiou. lie arrauges his beds in •7"™'' 
the following mauner — the lower tiera on the Grand eyatem, 
and the upper tiers by suspousiou ; each cai-riage is supplied 
with a ptove and the neceseariua for patients on a journey. 

Beaufort's System, 

The S}/gtem of tvspension by means of cords is uosatiBfactoi-y, Boaufoit'* 
[ by reason of the excessive jolting to which those carried are ■J^"'- 
I subjected. This system was improved by the Comts de 
I Beaufort, who interposed spiral springs to the suspending ropee, 
1 thus breaking tho shock. The arrangement is not a popular 
rone, and could only be used in tho absence of any other system. 

Bri/-Ameline System. 

Tiie Bry-Ameliue system is a method of suspension Dfj-Anieluw 
[, derived from Prof, Le Fort's system, ■j»tem. 

On each side of the doors of tho goods wagon are placed 
[ two pairs of traverses oue above the other, suspended at their 
[ extremities on Le Fort's spring hooks. Each pair of traverses 
is destined to receive three sb-etchera, so placed that their heads 
are to tho ends of the wagon. The traverses are suspended by 
means of an elastic apparatus composed of a spring held in a 
sort of arched cover Hxed over the point of suspension. The 
top of the suspension spring is fixed by a bolt with a screw-nut 
to an iron plate, which is fastened in a similar way to the wall 
of the wagon. 'I'he traverses have in adiUtiou six straps, which 
hold the poles of the stretchers in place, and at each end is a 
screw ring which slides vertically in a groove riveted to the 
iron plate. 

This system allows of 12 stretchers to each wagon. The 
diflerent systems of hooks, particularly those of Le Fort and 
Desproz, allow of the rapid and economical fixing of stretohers 
in goods wagons. 

The Berlin System. 

The German railway companies, following tho method O''™''" P 
adopted bythe Berlin Cnmpnny.in the first instance used india- 
rubber rings as elastic suppoi-t.s for their suspended stretchers 
(tlottantes lits), but duriug the Franco-German War. and since 
that period, experience has proved them to be untnistworthy, 
and springs have been universally adopted in their place. 

India-rubber under nearly all circumstances connected with 
ambulance material and constmctiou is ■naitisfactoi'y. The 
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nibber, aftm- a comparatively Bhort time, hardens and breakB. 
and when india-rubber rings Buepending weights as in the 
syfitemB alluded to harden, they are hable to fracture "short," 
with probably disastrous results. 

Dr. Leu has invented an ingeniousreet for stretchers when 
a temporary support is required in a railway van. It consists 
of a ivamework with two supports at each end, these being 




Fig. CLVnt, Leu'i Strotcber Slit. 

bniced to the foundation by cross-pieces of wood. The tops 
of tlie Buppoi-ts are notched for the reception of a cord which is 
tightly strained across the supports between two screw hooks 
finiily fixed in the floor of the vehicle. The stretcher rests 
upon tlio stretched cord between the supports. 



ZaKOiiovthi't Si/item. 

ZkTMlotikf'i This method is a most efficient, economical, aud convenient 

If*""'' form of Rihiptatiou of a railwuywagon for the reception of the sick 

■L and wounded. The icateriala used are few iu number and of 

^B the siniplt'iit nature, and by the easiest manipulation are readily 

^ft put liigt'ther and converted into a valuable means of transport. 

^V Tliia nrrtingpmtMueiit was invented in 1873 by Major-General 

^H ZiivodnvHky, a Kussiiku engineer, after whom it is named. 
^H III order to apply this means of impro^nsion it is necessary 

^H to tieli^rt wiigouH frei- from all projecting obstructions, and as a 

^B result tlie mt^thod has been principally used with goods wagons, 

^H but it can bo uppliud to any covered wagon, provided all the 

^H fittiugs are removed. The lighter the springs aud easier the 

^H carriage the better will be the transport by this plan. 

^H Unfavounibie upintous to this method have been due more to 

^H the ill-sclcctiou of the wagons — or, indeed, the absolute 

^V necessity of using only goods wagons, no others being avail- 

^M able — and to the arrangement being improperly managed, than 

H to any defect in the plan iteelf. 

^^. Stretchers on Zavodovsky's plan were arranged for the 

^fe transport of the sick and wounded from Wady Haifa to Cairo, 

^H iu the Nile Campaign, and gavo great satisfaction, as this plan 

^H almost entirely prevented the etfect of vibration being com- 

^K municated from the carriages. 

^K Each goods wagon in England to which it has been applied 

^V ia capable of holding eight patients, but there is no deunito 
^^^^^^ limit to the number caiTied — this depends upon the length and 
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lie widtfiof the vehicle, Eveu in the gooda wagou comtaouly Chap. vlJ 
used twelve patients could be acconimtidated if neceseary. - — T 

A Pullman drawing-room car can carry 16 lying down. Bjsten""^'^ 

A third-class car can cany 16 lying down. 

A goods van can carry 8 or 12 Ijiog down. 

Wagons which open ak their ends, as tbs Pullnian car, or by 
wide sliding doors in the aides, as in the goods vans, lend 
themBelves readily to this class of aiTangemeut, The oi-diiiary 
paasenger carriages could not in this manner be utilised on 
account of the narrowness of the doors. 



I 




^K nd 



The material required to fit up a goods wagon is as follows: 
—Eight large blunt hooks with bolts, lour l^iuch cablen 8 feet 
long with iron bound oyt-Iet holes at each end, four 4-inch ash 
poles 7 feet 6 inches long, 75 yarcb of strong cording, a strand 
<rfoobblor'e thread, and a piece of was, and 2i iron screw nngf, 
■with 25 yards light cord. 

The blunt hooks require to be ninde of good niateriaL ae it 
is upon tUeni that the greatest weight and strain is thrown, 
A& accident incurred by one of these snapping might — indeed 
probably would — be fraught with most serious conseciuences. 
The depth of the hook should be G inches and the width 
6 inches, and it should pass into u plate which is applied to tho 
side of the carnage, thus steadying the hook and screw which 
(6107) :.' I '2 
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Chap. VI' passes through, and should be fastened ou the outside by a 
odmkr*f * '^^liGr " a^d bolt. As an alternative arrangement a rine may be 
BTstem. placed in the position of the hook, in which case the cabTe would 

caiTy the hook. Of these two the latter is the leslB desirable, as 
more security is established with a hook fixed, and not liable to 
be shifted by the movements of the train. When the hook. is 
fixed, as shown in the drawing, the fastening more nearly 
approaches that of two rings joined together than in the other 

Eosition. Lastly, this fastening may be improvised by borine 
oles in the side of the wagon, and tying the cable by coid 
round one of the beams of the framework of the carriage. The 




Fig. CLX. 

hooks are screwed into the side of the convevance and should be 
distant 6 feet 4 inches from each other and 9 inches from the 
roof. When stretchers of the English pattern are used they 
should correspond to one another on the opposite side. 

The cables should be between 7' 6'' x 8' m length, but should 
never exceed the latter. Strong l^inch cable is the b«it material, 
and each should terminate in a loop with an iron bearing. On 
the length of this cable will depend in a large measure the 
effectiveness of the jarrangement and the comfort of the patient. 
If the cable is too long the nearer will it approach the floor of 




Fig. CLXI. 

the vehicle, and the more confined will the patients be. This 
diflSculty can be overcome, to a certain degree, by soaldng the 
cable in water, and altogether by placing the hooks higher up 
on the sides. The cables are placed across the carnage on 
corresponding hooks. The accurate fixing of the hooks and the 
cables is of paramount importance ; that which follows is most 
simple. 

The poles should be 7 feet 6 inches long as a rule, but a 
slight degree longer is of no importance — single stretcher poles 
of ash are quite suffioient for the purpose ; ash is the best wood 
to be used, as the weight of four to six men is considerable. 
The poK'8 are bound by cord to the cable, in the manner 
shown ill the diagi'ani. In most drawings of this arrangement 
the poles tnper towards their exti-emities. There ia no 
advantage gained bv this, but rather the disadvanta^ that the 
cords supporting the stretchers may shp off*, especially when 
the train is in motion and travelling rouna a curve in the road. 
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tagmmmatic drawing of the disposition of the ropes Osap. TI. 1 
riupportiDE the sti-etchera, a upper tier, b lower tier, is ^iven iu „ - — _ 
[FigCLXI. ^•'*"'J 

I The 75 yards of rope mentioned as one of the necessary 
i materials for arranging this plan are utilised for the purpose of 
[ supporting the stretchers jn the following aiannor; — • 




^H- tendency 

: 

^^Ktier, The length of rope mentioned must not be considered as 
^^* tei absolute number, but the lengths cut must be proved iii the 
following manner. Take the rope and loop it over tho pole, and 
draw the two pieces straight down to within 6 inches of the 
. floor of the wagon, then, leaving sufficient length for sphcing, 

^^L there will remain after the shortening resulting from the 
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CwAT. TL binding at a *fid l. and aJk'VBi^ f«r the «b«tcfa of tbe rope, 

^^^^ * » incbt* frf-m the flt-c* <f the w«p«j. 

Ltt«t]r. aod pefhapc oue c^f tbe iBcwt inqiortuit pmnts as 
t«gatde the «ecurilT «i»d <y«iif<ai1 </ 4K»e tranqwrted, is the 
accimie fastening of th« tiexv of Mretchen to the anew ring*. 




or, preferably, books in the floor. To each iier of gtretcheta 
there are eaxriugs arraiiReti uuder the handles in threes. The 
tliree riugs are disposed thus. No, I uuder the Bear handle, 
Xo. 3 uuder the ofl* handle, and No. i equidistant between the 
others. The rope is looped at one end and laid over the near 
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handle, and threaded through No. 1 ring, and being diawn aa Cbap. tl 
tightly as poesible, is taken up to the saiuo Imndle and turned ~ — , 
roond it twice, the second time overlapping the first; it is then „,t^"" ' 
taken across through the ring No. 2 and over the off handle, 
and directly through the ring No. 3, returning to the off handle 
it makes one turn, and at this point tlio whole is drawn tight, a 
second turn overlapping the farst is then made, and the rope 
fastened off. There are two practical points to be observed 
here : the one is that the tiers are only tied to the floor after 
the sick are loaded — this operation should take place imme- 
diately this is achieved, and under no circumstances should a 
ti-ain start carrying wounded until this has been reported aa 
finished — the other point is that the tighter these ropes are 
drawn the more comfortable will be the transport. 

The loading and unloading of the wounded is carried out 
rapidly in the following manner: — The wounded having been 
brought to a convenient place on the railway, or, if possible, to 
a station, detachments of the bearer company successively load 
the patients on the upper tiers first, and subsequently the lower 
ones. The No. 4's of the last detachments should remain and 
fasten off the stretchers securely to the floor of the wagon. 
For unloading the converse takes place, the lashings are 
unfastened and the stretchers successively removed, the lower 
tier first. This operation requires care and attention, and is a 
good test of the quality of the knowledge of sick transport 
possessed by the bearers. 

MajoivGenoial Christen Smith, Surgeon, of Norway, has 
described a modification of Zavodovsky s method. He does 
not use the cable, but attaches the poles directly to the beams 
of the carnage or to wooden traverses placed from side to side. 
In the place of the rope used for suspending the stretchers 
Dr. Smitli uses wire rope. This is an advantage if variations in 
the length required did not continually occur ; for that resisou wire 
rope could not be utilised iu Zavodovsky's method. By looping 
a rope round the upper stretchers in each tier, the rist of 
accident from any portion of the airaugement giving way is 
nunimised. 

Grflnd'e St/etem. 

1 This system was approved by a Commiseioii in Gennany, Orflnd'i 
1868, and was largely used in the sanitary trains of the German ■?««»>■ 
Ajtdt in the Franco-German War. In 1878 this system was 
officially adopted by the Government, and is described in tho 
Kriegs-Sanitiits-Ordnung. 

it consists of four springs and two traverse poles 7 feet 
6 inches to 8 feet long, the poles of a stretcher answering 
admirably. The springs are arranged opposite to each other 
near the sides of tho wagoi: and are fastened by bolts to the 
floor. The traverses are laid across, and on these the stretchers 
are laid, usually in threes. The springs, one of which is shown 
H the accompanying figure, are made of steel, and are similar to 
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rriage spriug, and Are placedon 
?sitie8 upperraoet. Tlie spring 



the upper half of an elliptical e 

the wagon floor with their convexities upperraoet. The spnng 
is fixed by a bolt at one extremity, aud tiis point is the fulcrum 
of the mechanism, the other extremity ends in a roll of metti 




Fig, CXLT.— Grand's ijilem.— Side Tiow. (n). Atlachment of the «iir>Dg. (b). 
RoUor. (o). Slat for the rec«p(im of the tnTerip. (if). Floor ot tbe ngon 

and is free. By thia meaaa the spring is able to respond to any 
varying oonditjone ol weight by the sliding to and fro of this 




Fig. CLXVI.— Qriind'i (jdem.— Penpectire riew. (a.) Attachment of the iprinp. 
(i). Roller, (e). Slot (or the wvoption of tha tr&Tenc. {d). Floor of tho 
w^gon. {'.) TreTerao. 

roller. Over the convexity of the spring is a plate holding two 
iipright pieces aud forming a slot for tlietravorse («« Fig. CLX V). 
Into this slot one end of the traverse is laid, the other being 
placed in the slot of the corresponding spring on tlie other aide. 
There is a modification or tlie Griuid system by which a 
framework capable of supporting two tiers of stretchers is 
placed on the springs. At the convexity of each spring an 
upright -post is fixed to a plate, and on foiir of these posts the 
framework is built, these are steadied during transit by 
faatcuings attaching the tiers to each ether and to the sides of 
the wagon. This is known as Richter's modification, and is the 
new German pattern. 

lu comparing the two systems just desciibed, the diSerences 
between mem are very apparent. In Major-General Zavo* 
dovsky's plan the woundecl are suspended and placed many 
"removes" from the wagon. The autlior of this book, in his 
work on "Gunshot lujmies," p, u5I, alludes tu his personal 
experience of these systems in the following manner ; — " 1 have 
personally assisted in a series of trials of it under various 
circumstances. At one time a baggage van to which thm ■ ■ 




Hamburg Syatenu 385 

appliances had been fitted, was subjected to violent jolts and Chap. VI. 

sudden halts ; at another time was attached to a fast train on 

the South-Eastem Railway, and I found myself, while lying on 
one of the stretchers, on eacli occasion subjected to far less 
disturbance than I had previously supposed this or any other 
mode of elastic suspension of stretchers would have permitted." 
The Griind system, on the otlier hand, rests entirely on the 
floor of the carriage, and is only two ** removes" irom the 
vehicle itself. A disadvantage which is manifest is that a large 
quantity of the springs require to be specially made — the 
springs have to be properly and accurately adjusted to the 
wagons, and in no way can the Griind system be so readily 
extempoiised from materials to be obtained at any village as is 
the case with the Zavodvosky system. The Griind system 
carries few patients with a greater amount of expensive 
material, and m no way compares in utility and cheapness with 
the Russian method. 



Hamburg System. 

This system is the invention of Herr Hennike, it is also Hamhui^ 
used in Germany, but is not generally so favourably received ■y'*"- 
as the Griind System or the Gurlt System.* The accompanying 
figure shows the principle, which consists of four ii'on clamps, 
tour springs, four chains and steel bare, ^vith openings to 
receive the handles of the stretchers. 

The damp is so constructed that the greater the weight 
placed upon the spring the tighter will it hold. Hence the 
name it nas received, '* La griffe du diable." Tliis clamp is 
steadied by the action of a pin bolt, and for the sake of seciuity 
this is very important, the jolting of the train bein^j likely to 
disarrange this mechanism. Two rings connect the clamp with • 
a coiled spring working in a cage, and at the end of the spring 
is a hook to receive a chain, and bar Avith holes for the handles 
of the stretchers : the first hole represents the upper tier, and 
the last hole the lower tier of stretchers. Tht^se can be raised. 
or lowered by shortening or lengthening the chain link by link. 
To prevent swinging from side to side the tiers of stretchers 
are fastened to the sides of the wagon by means of steel 
springs. 

This system has not the practical character of the other 
systems described. The objections may be enumerated as 
follows : — 

(a.) The mechanism itself is of such a nature that it could 
not be readily replaced in the event of any portion of it breaking 
or not working. 

(6.) The action of clamp is that of a power which multiplies 
in an mverse ratio to the weight opposed to it. The condition 
and nature of the material damped is of the utmost impoi*tixnce 
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^ See descriptiou io ^'Kriegs-Sauitats-OrdnuDg.*' 
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Chap. VI. — only tho hardest and mogt resistant materials affording the 
no(M)HHan^ Hccurity. 

(r.) Coiled springs arc invariably unsatisfactory, by reason 
of the fact that their strepgtli is not uniform, and, although 
they will act equally to a cei-tain degree, yet that degree is too 
slight to reckon for very much. 

((h) Tho ** dead " weight is on the roof of the wagon, and 
this is often lightly built. 




r.ji.jir. 



«• 






^r,> Tho attAohmoui to the ride* of the vehicle of eftdi 
ot stn^tohors i^ uusAtisfAOtory. 

\^ t\\ Tho sWtr.iV of Ally attaohmc-nt to the floor. It waoU 
,sppc>:\r uivxii^Hn to have an attnrhmeut^ ecpeciallT nder 

wiaT or 
is dErKtly 

v,j>\x ;\:v,!< .-iiiil ^Vin^i Toijd ::• loosen, if it did not alto g e t her 
iV.^jwAoc\ :l;e motion of the clanip. 
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FUcher'a Si/sten). _|_ 

This method of suspending tlie wounded in railway cur- FUoher'i' 
riages was the iuventiun of Herr Fischer, of Heidelberg. An »;*'*n^ 
iron ring is bnltetl into the side of the vehicle H inches distant 
front the roof ou each side, and at a space 1 foot to 1 foot 




Tig. CLXtX. So. 2 (from ODrll'i AOm.) 



6 inches from the floor ; a second bolt, with an aiTaagfement to. 
bold a strap, is faetened to the side of wagon, on both sides. 
To the upper bolta are liooked two horizontal bare 6 feet lon^ 
and 2 inches thick, attached by a ati-ap buckled to a hook, wbicH 
joins the ring of the bolt. Two of tiieae bars are placed at ^ 





distance of 4 foet from each other, transversely across the 
■wagon, and upon them the stretchers supporting' the patieotB 
are laid. The lower transverse bars are arranged in a siinilar 
manner, but the etra])8 require to be pulled very tightly. Thfli 
stretchers are placed on a framework, which can be utilised na 
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a field bedstead, TIiih system is ingenious, but there appears Cbap. Tl. 

to be no airangcmeiit to prevent motion backwards and for- 

wards. The manner in wliicrb the lower tiers we arranged does 
not appear advantageous, and there is no apparent reason why 
[iH shoold differ from the upper one or indeed not be suspended 
unit. 

Boiilotnie System. 

This is a metbod of " improvising '" goods wagons for the Boulomio 
reception of sick. At each end of the carriage four posts are 'J*"™- 
fixed in pairs, and opposite to each other. Two pairs are placed 
in each comer of the wagon, and two mors are placed 4 feet 
from the end of the vehicle. To these poets are lashed with 
rope traverees of the same material as the uprights. Each of 
the latter are fastened by two traverses. The centre uprights 
are kept steady and elastic by two strong ropes, stretched friim 
the fixed uprights ; between the two sets is arranged a movable 
roller of wood, and this " eases " the stretcher, forming an impro- 
vised spring Hupport. This arrangement forms four tiers of 
stretcheiB with tliree stretchers in each tier. There are free 
ropes to tie the stretchers in theu- places. The whole arrange- 
ment is complex even if the materials were readily to be found, 
which is not always the case, and is of very doubtful practical 
utility. 

Atinirian System. 
The figure explains the improvised system which is used in Ausirian 
goods wagons. The beds are alung to rings lixed in the sides »;»ieni. 




f the vehicle. The method allows of eight patients being 
twiied in one wagon, and thew is ample room in the carriage 
f for those attending to thy sick. 
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CLASS VI.— MARINE AMBULANCE TRANSPORT. 



Chav. TL 



iMUMpori. 



Definition. 



The Red 
Rirer and 

Nile 
experiences. 



A KNOWLEDGE of the v&rious methods by which marine ambii« 
IftDce traDBDort is carried out is as essential to all militaiy 
medical officers as a knowledge of their duties is to naval 
medical officera The men of the Royal Navy are often engaged 
fighting on land, in fact, it has been unnsoal for a force to take 
the field without the Naval Brigade, and soldiers of Iler 
Majesty's Army are continually being transported by sea. The 
services are interchangeable to a large extent, thou^ obviously 
each individual officer will be more familiar with tiie service to 
which he actually belongs. 

lliere are two branches of this subject^ the one relating 
entirely to ** Transport " and the other exclusively to •* Hoqpitak^ 
The firat includes all the various methods of tiansferring a sick 
or wounded man from a ship to the land, or fit>m the land to 
the vessel, both at sea ana on rivers. It also embraces the 
transport of a man from the " rigging ^ to the sick bay of a 
ship. Hospital ships comprise the other part, and refer to the 
arrangements made for working a hospital on board ship. In 
this manual the former will be fully discussed, and the latter 
only so far as the matter relates to the subject under con- 
sideration. 

Marine ambulance transport, then, is the carriage of sick and 
wounded men in connection with the sea, rivers, or any water, 
and the vessels on their surface. 

At first it would appear to be a large subject, considerinii^ 
the wide diversity, the various conveyances to be met with 
under these circumstances, and the many conditions imder 
which it may be required. Fortunately, there are few methods 
used, and they are nearly always practical, simple in construc- 
tion, and easy to manage. 

'* Transport," writes Lord Wolseley, "is always a most 
difficult question in all military operations. Unless a railway 
exists, you have to maintain the roads along your lines of 
conimuuication in good order and to feed thousands of animals 
constantly employed in carrying fonvard to the fighting army 
the provisions and various stores it requires. A navigable 
river relieves you of most of your worst difficulties. I may say 
Avith eonfidenee that the Rod River Rebellion in 1870 could not 
have been j)ut down except by a boat expedition, and no army 
euuld have penetrated as far as we did in 1884 and 1885 into 
the hostile iSnudan, except by the Nile route." 

The ships, steamers, and various vessels of all kinds may be 
divided into the following : — 



Marine AmbuUince Jransjtort 391 

1. fifea-^'ii^.— Includes all ships of war, liuers, and vessels Chap. VI. 

that cross the sea. Begister of 

2. Coasting. — ^Includes all those vesnels which ply round ships. 

the coast, the harbours, and the mouths of large 
rivers. 

3. River. — Vessels which ply in rivers and on lakes. 

A register of ships suitable for the purposes of transport is 
kept at the Admiralty, where are also worked out the various 
military units under the heads : — 

1. Short voyages. 

2. Voyages under 7 days. 

3. Distant voyages. 

The scale of tonnage allowed for a man or horse varies with Tonnage, 
the length of the voyage ; for a short voyage 1 J tons for a man, 
2^ tons for a horse. For seven days 2 tons for a man, and 7 
tons fora horse. For distant voyages 2^ tons per man, 7 tons 
a horse, or 10 tons for a cavalry soldier and his norse. 

In round numbers, 52 cubic feet will be required for a man, 
126 cubic feet for a horse. 

Tonnage. The expression ton, although refemng to weight 
in shipping, is generally used in connection with its equivalent 
of space, about 40 feet. The gross tonnage at which a ship is 
registered is taken to represent the entire cubic capacity of all 
enclosed space, both above and below deck, by deducting all 
non-freight carrying spaces, the net tonnage is arrived at, 
practicallv 40 p.c. less tlian the gross tonnage : thus 3,000 tons 
gross will be 1,800 tons net. — Riordan. 



\. Seagoing Vessels. 

This class includes all those ships of war and of trade which Sea-going 
ply from continent to continent, as the troopere, transports, and ▼p«««^- 
mail linens. 

Ships of this class are admimbly adapted for the transport of 
and wounded, and there are very few campaigns in which 
one or more of them have not been fitted up lor hospital pur- 
poses. There is, as a nde, plenty of space ana ventilation, with 
a regularity of living, and those features of treatment which 
tend to restore a man exhausted by disease or injury. It han 
been mrged that sailing ships are better than steamers, on 
aecount of the room occupied by the machinery, as well as on 
the score of expense in the latter, but it would be a hazardous 
matter to have a hospital ship becalmed in the midst of the 
regions in which we fight. The principal hospitals are '* Queen 
of the South," " Victor Emmanuol," " Carthage," ** Ganges," Ho*pital 
and •* Tenasserim." Mj^, 



, — - .1^ " • -^ ■ "■■>'. '.-1 .itl'liti'»n to hospital sliifri. ihe:^ 

. ^ — g: ' '* 1 -- ' ••* - • ^ '^" •'- '■';• f r the reception of the 5:ii.t 

^ix,^i\.'^ ^ ^ iiri'..: •! • :•• . ri.:. I: h:is hrippened that the roe.iical 

^*^^'V ^ - ^ * "■'■'. "■" * ■ : ■ .~ '.'-..""*"- *''-'^ *"'^ ^^^^"^ purpose has been 
''^'*' "^ ^ .•..;.• ■■ • \[ .••.■:i; * — .. . "vi -j.r thr". hase of operation?!, thus 

,\vi ^-^ _ . : '-.^ ■■■^" ■■■' •»*--^- -^'^•.:i.>ii:--::ts at tlie ba^e. 



i^-vi'- 1 



I -^ ^ L L. — '. .. =• l.^tln a. 



-^ - '. ,>i . :.i.xs I". -*< s '\: s <;;::«? which ply round the coast 

^ _ » ^j*\' ■ .• ■ ^1 ■ "^ i' : -> : rti:. liikI not particularly those 
/^^ _ ^ :• «'"-• "<^ -^^ ». V > l.iss may be used as feeden* to 

^^ ^' r^* *' ■ ' ^ ' '^ '^ ■ ''"^r cannot come alongside a 

^•''' '_ ^ ^ ^ t .=..•. ::-.«v<:;or: :>urp'.:e50s are unimportant. 



V V • - I :i- :• - .'iss .IV.. I includes all river steamers 

t i ^ >, : > ■*.-!/:iy^[:>, dhows, flats, &e. 

S .5 • . "V ■^ . .>.:-i .:.:-: .f three kinds — a. screw: 

':'•*•■ N •. ,. >;. .;: :'.us: the paddle steamers, 

i '^ ' ' . X _:>;.. .: ::.: vlraw so much water. 

. " ^^ ^^ . -v •. v.. .. A*.;,i w-jre largely used in the 



• K ..... . ■ « ., ^ ■.. v- *' V- Si .- ;: z':\: It&Ii^ii Xarr. and Dr. Home- 

»;.'•' s '.Ik :"p i'j-. .v.<i rivor xeMeL* for succouring 

. ' " '•• V >.'.-.■ * Sw^;*:* Marittima," of October, 

^' , . ^ ■ • — jrjL- -.sdicicc: ot Tossels suitable for 

.'*.*" • »■ . ■ « *i * .■• ■■ ■ .'i.Cifc w.;i the #eai of war. 

*^ -^ ■ * - • ."wcI* i'.-. :Iie £g;Tptian War ; and 

• o ' • • -i^ *" V."..-, 're ."airrl«.>i out br the Red Cross 

■ ■' '.w * .> ■•■.• ■'"-' siv.'.e lities* a5 is already done in 
^ ■ '.' -• n':. •■■-■. :*;e Rhone, the Danube, are 

* . , v«. ^ ■ i ■ ri: ..f j:rvsi: use m time of war. 

■■•■'-•■«»'•• —i»i" -.a: icv. v.*vo«»rr for mobilization 
■ '' ^- '» ■ 1 ■..;.. ^ T s.^-. * ■.■•>■ f .'n Luo;». rirers, and canals. 

x'* . . ■ ^. ., V ivi; :c;-.*. iiid capable of being 

< * ^ ■ » X". . ... 1 * • *.j.-;. .'v;'i-.ys»iLt but capable of being 

».»•■• • ■ • « ■ ■ ■ ■• ■ »t>" ■ ■; I. '.s 

\ . ■ ■ , ... ■» 7.'i; L.V.U — 

*'"**• .» M." f.v- ,v.vv*jw in themselves; with 

^"'" ■• • V *.-■«- > 1. .-. i.:Z£\x r«f'.,^w with 56 cots and 25 

• •■ ■♦ ■ ' k . . • i.v..; i',V ^'^>.:> wounded sitting down 



, . I . 



■ I 



- :'•; I -V. ■•■'■.>.: iriv-r. of wounded onlT, 

1" ■ • ■ " * *■ ' ' • ». V I .-. ;r .'.xt 4b:-.:t 200 less eererelT 
» « . V . .1*. vi jLVViirutu*. HItor, ice room. 

1...*:. . 

\ ' ■'' • - ' * 7* ;■{ -^-T*: < '^. and the vessels of 

" 1 , ■'- . » . - ?^-i.:uL". .-^ ..-.;.■ u-.cnt, kitchen, and 

II I It'll I ■. . , , " .° . ' . - I 
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_ >er reaclaee of the IvniwatKIy iind Cliindwiii Rivera duriug dnkv. Vi;' 

he Biinneso Campaij^u, aud aleo m the Nile Expedition of 1884 

»dl885. , f' 

rftiver Bteamers, as a rult, have two decks, a main antl upper 




oecK, aud in tlie tropicJR tbesL- arc covc-reil in by a roof and 
double iiwuiug on each side. Coneequcntly they are well 
adapted for the transport of wounded and sick men. In some 
^oxers the steamers take large flats in tow, and these are capable 
K reiO?) 2 D 
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nf affardiiig iiitich accumiiiodation for sick and woatide^l. Daring 
tlio iiight river steamere geiierallj anchor, and start at day- 
break. Ju tropical rivem it w eRseitttal that ptinkahs tthould be 
Horketl by steam during the night when tifnl up to the bank, 
AH the suffering and iiTitstinu to patients is by nu means incoo- 
ciderable from mosquitoes and heat. 

Barges, gondolaii, and boats i>f all description, lend them- 
selves for easy improvisjiticiu for purposes of ambalauce traos- 
port. Barges were need in the Franco-German War for the 
tiansport of the wounded, and plans exist in the offices of the 
Prench Red Cross Society for rapiiUy converting a barge into a 
comfortable hospitaL •• 

Conaderationnof themeausoftransportingRiokandvonnded 
from the shore to the ship, from one nhip to another, and from 
one part of » sliip to another pai't. involve many difficoltMs, and 
require no small amount of akill and resource to orercotne. 

When a vessul »iniiot lie aloiigside. means have to be 
adopted to sliug iwtients from the shore to the ship. This mar 
be effected in th.- following ways : — Placed in a suitable litter, 
the patient may be elung by a crane into the ship, or in a tdinilar 
manner he may be pa«ised by a life-saving rope, anil, lastly, he 
may be taken in a samll boat to the shipR side, and then tmken 
on DoartL The first two contriderationa. when they can be tmed, 
are very efficient, but the Inst is more diffictdt. It may apoear 
imnecessarv' to make these preparations, but though 200 patients 
can 1» placed on bojird with comi>arative ea8(^ there will be 
one case which wilt caosu great anxiety. The writer recollects 
a case of nnnnited frnctnre of thr thigh, in which the limb tna 
set Hi right HuglcB to the Kidy. and, n-ith the patient, was 
finuly fixed to 0»c bed. It was necetsary ti> place him on tl»e 
tippt^r deck of the "^ladea," and the onlv means of appixMwh 
was down a steep bank on to a plank which crossed from the 
■hore to the lowti- deck. The gangways to the upper deck 
would not permit his bed to pasR. and it was only with gre«t 
difficulty and much nusic^* to the patient that be M'aa «veo- 
mally paswd outside and to the upper deck. The meuw nf 
doing tine were extemporised at the tune. 

There are many means of passing a patient ap and down a 
ahtp's side, though when requirt-d are not aIwa^'s to lie foond. 
They are as follows : — 

1. A knotted ti^pi-. 

2. Gorgas ambulance cot, 

3. Macdonald's ambnlance lift. 

4. M:tcdonald*s aiubnlaiii-e hiwerer. 
.1. The Lowmoor jacket. (&-rp. 177.) 
I>. An extemporized lift. 

7. Slowle's folding ambulance chair. 

8. Macdounld's lift and stretcher. 

9. Singleton's chair. 




Belore- describing these various forms, it will be well to takp 
"•notice of knotting. To the .Vmbnlance Tranqrart OSc«r a 



The Gorgas Lift 
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knowledge of the simpic knots is indispensable when transport Chap. VI, 

breaks down ; or when it is necessary to extemporise saddles 

or littei-s, as well as on the occasions connected with the transport ^ '* 
of sick and woimded by sea. The following is drawn irom 
the « Soldier's Pocket Book " :— 





Fig. CLXJav. 

No. 1. Reef hnot^ nsed for lashings, when two ropes or the 
ends of one rope have to be fastened so as to be easily imdone. 

No. 2. Single sheet bend, for joining two ropes, or fastening a 
rope to a loop ; it can be made mncli more secure by passing 
the lower rope twice round the loop. 

No. 3. Sheepshank^ for shortening a rope when both ends are 
fastened. 

No. 4. Ttmber hitch ; as long as a strain is maintained it 
cannot give way, but immediately it is taken off it comes undone 
easily ; it is useful in dragging material from place to place. 

No. 5. Bowline. Invaluable in making a loop at the end of 
a Une ; it is difficult to undo, it is useful for making the draw 
loop of slip nooses. 

No. 6. Clove hitchj for making fast breastlines and painters ; 
it binds with gi'eat force. 

The simplest method of raising a man is bv his placing his 
foot in a ring and holding on to the rope, and being drawn up. 
This is not adapted for sick men, but would be a useful way of 
drawing up an attendant. 



The Gorgas Ambulance Lij'T. 

This lift consists of a cot of the ordinary pattern, at the The QorgM 
extremities of which a series of strings pass to a grummet, which ^* 
in turn is attached to a rope, as shown in the sketch. The cot is 
5 feet 8 inches long by 21 inches wide. The main feature in 
this lift is a double inclined plane placed under the buttocks, 
thighs, and legs of the patient, tnus preventing during his 

(6107) 2 D 2 
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7he Gorgat Lift. 



■Cniv. Tl. transit, slipping down in the cot, while his body is Htill farther 
held by means of a breast strap. The proportions of the in- 
clined plane are such as to adapt it to tall and short men, or 
even boys. 

The cot is principally suspended by a whip attached to the 



Th«Oorgu 




Fig. ClX XV.— Ambulance cot of Dr. Qorgiui, Uiut«d Stale*' K»Ty. 

head clews, while a guiding line is connected with those of the 
foot, by which means the descent is regulated as required. It 
is recommended to have canvax loops or bcckets on tLe sides of 
the framo of the cot to act as handles for ordinary lifting, and 
through these handles may be passed, converting the cot into a 
stretcher. 

This lift is a safe and reliable means of ambulimce transport, 
and can be readily extemporised on any occasion. 

The following extract of a letter by Dr. Uorgas is of con- 
bidtrable interest : — 



" Ambulance for S/iips of War. 

"U.S. Navy Yard, 

■' Portsmouth, New Hampshire, 
•' December ^th, 1869 



■MVhile Rorving on board the 'Juniata' in 1864,1 had in 
proparation for the battle of Fort Fisher two apparatases made 
from thu ordinary ships' cots similar in principle to this one, 
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which answered the purposes for which they were designed so Chap, vr. 
well that I think it a matter of professional interest sufficiently ^ z — 
important to report to the Bureau, in response to the invitation ^^ ^^rgw 
contained in its circular to the Medical Officers of the Navy 
dated July 7th, 1869. 

'* The inconvenience of transporting sick and wounded from 
one deck to another is especially due to the fact that hatches 
are usually too small to permit a cot or stretcher to be hoisted 
or lowered through them in the horizontal position. 

' " If the cot be inclined the patient within it is liable to slip 
downwards to its foot, which is always inconvenieirt, and in cases 
of fracture of the lower extremities is apt to cause displacement 
of the fragments and other serious complications. 

** To provide against this on the occasion to which I have 
alluded, I had a double inclined plane fiastened upon the cot 
frame, and a band of canvas secm*ed to the upper part of the 
same. The thighs and legs of the patient are flexed over the 
double inclined plane and the canvas band is tied around his 
ehe^t beneath his arms, his head resting upon a pillow. 

'* The ring in the clews of the head of the cot was, on board 
the * Juniata, himg upon a hook attached to a whip, which was 
made fast to the fish davit over the fore hatch, to the lower 
clews a line was secured. The patient being placed in the cot, 
the upper end of the latter was raised to the proper angle by 
means of the whip'; the foot of the cot, by the line attached to 
it in the hands of one man, was swung over the hatch and 
allowed to pass through it, and the whole apparatus was lowered 
together at the proper inclination. 

" In this ambulance the sliding down of the occupant is 
arrested by his buttocks and thighs being supported by the 
upper surface of the double inclined plane, and his body is still 
fiurther held by the strap. 

** In the common cots used on board the * Juniata ' this 
arrangement was an entire success. In the first day's bombard- 
ment, when 13 men were wounded at the same time by the 
bursting of a gun, much delay was avoided in getting them 
below by the excellent working of the ambulances, and the 

Eropriety of hainng two, so that the whip had only to be un- 
ooKed from the empty one on its return to the upper deck and 
applied to the other, in which a wounded man was all ready to 
be sent below, was clearly shown. 

"While I was attached to the U.S. s. 'Brooklyn,' the flag- 
ship of Rear-Admiral Godon, on the Brazil Station, the same 
ambulance was used, and it was part of the drill at '* general 
quarters " to designate a man as wounded, when the men detailed 
for that purpose would place him upon an ordinary canvas 
stretcher arid convey him to the cot in which he would be sent 
below. On that ship the whip was made fast to the mizzen 
stay, the steerage natch being directly over the surgeon's 
quarters. 

** On board the ' Juniata ' there were no grating? over the 
fore hatch, it being covered by a tarpaulin only. On board the 
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Chap. VL * Brooklyn ' the gratings were left off on one side of the hatch, 
through which opening the ambulance readily passed. 



TheaorgM 
Hft. 



" A Commander in the Navy, to whom T showed this ambu- 
lance, informed me that he was wounded in the ankle on board 
a monitor during the late war, and that to remove him from the 
vessel it was necessary to lash him in the most uncomfortable 
intricate manner to a common cot in order to get him throueh 
the narrow hatchway, and that although his lashings, when the 
cot was inclined, gave him great distress, he did not get through 
without slipping down upon the injured limb sufficiently to 
occasion considerable increase of pain. In cases of injuries 
aloft this ambulance with the staff attached would secure the 
safe and comfortable descent of wounded, the whip bemg made 
fast to any convenient part of the rigging. 

" Verj^ respectfully, your obedient servant, 

*' Albert C. Gorgas, 

** Surgeon U.S. Navy. 
** Sui'geon W. Maxwell Wood, M.D., 

*^ Chief of Bureau of M. and S., 
« Washington, D.C," 
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MacdonahVs Ambulance Lift 

This **lift," together with the "lowerer" wliich, in reaJity, 
is a lift, foi* the word naturally inipUes lowering (the descrip- 
tion of which follows), are the invention of Inspector-General 
Macdonald, M.D., F.R.S., &c., R.N.* 



OOUILC OkOCK 



oeuSLC vntip 




HKAt OLQI 



HAMntr.r 



Fig. CLXXVI. — Macdonald's Naval Ambulance Lifk. 

It will be observ^ed that in tliis lift the sailors' hammock 
foiins the principal feature, and the i)atient is secured in the 



• See " Macdonald*t Naral Hrgiene," p. 286 ei $eq. 
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foUowine way. The head and foot clews are Recnred to a c*i». TL 
short pole (between 4 feet and 5 feet long) to which afjjain a • — ■ 
Bpar is attached above, ^vith an eye in the middle for the lower ^ ^i^^ ' 
hook of a double whip, or fixity to a longer pole when the lift, 
apparatus is used on shore. The easiest possible movement is 
thus effected, either in lowering a patient from one deck to 
another, or carnage from place to place on shore. Nothing 
more is required when the injuries are confined to the head, 
trunk, and upper extremities ; but by the addition of a small 
transverae ham-piece placed under the hammock, and connected 
by a lanyard at each end with the pole above, provision is made ' ; 

for fracture of the leg or thigh, with the whole effect of the 
double inchned plane. 

The an-angement for carriage by a pole is of great service 
in tropical countries, and an awning can be quite easily ex- 
temporised. 



Maciliiiiald'g Ambulance Loioerer, 

Dr. Macdonald devised this lift apparatus as shown in the IfaedoMld'i 
figure, for being kept in the "tops" of a ship. ' 




Fig. CLXXTII.— Inspector-Geueral Macdonald'a " AmbuUncelowerer," for u«e in 

tlie tops of war \etae]». 

It consists of a cradle with a leg-piece arranged on a double 
inclined plane, and in which a sailor mjured in the "tops "of a 
ship, and unable to descend, can be lowered with safety. Four 
lines support tiie conveyance. It is ingenious, safe, and com- 
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MowWa Ambulance Chair. 



fortable, but owin^ to its breadth it cannot pass through a 
hatchway of much less than 4 feet. 

This is important, for in action in some sliips, if a man is 
wounded in the tun-ets, ho can only be can-ied oflf by the ammu- 
nition shoots, which are only 19 inches in diameter. 



An ex- 
temporised 
lift. 



An Extemparined Lift. 

This consists of an ordinary lifebuoy which is passed over 
the trunk of the body close up to the armpits. Two short stays 
support a seat, and two or three more are attached to a block 




Fig. CLXXVIII.— An Extemporised Lift. 

and single rope workinp^ over a block at the end of a spar. It 
is a useful and safe way to lift a man into a large ship. It is 
an extemporised apparatus and is only suggested as a means 
when better apparatus is not obtainable. 



Mowll's Folding Ship Ambulance Chair- 

This is the invention of Fleet-Surgeon MowU, B.N. The 
want of an ambulance which can be used in confined spaces, 
and hoisted or lowered down hatchways, or in and out of a 
ship, with comfort and security, lias long been experienced^ 
and this contrivance, fulfilling all necessary conditions, is 
invaluable in troop and passenger ships. 
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r. Tl. each corner of llio ilmtr. Wiieii not iu use the foldod sUugK aie 
contained in a pooltet beliinil the «eat. 
■"" By sliortenm^ the after tegu of the eliiif^ the chair can be 
Buspeiided iu such ii way as to pass and tiaiiHport a wounded 
and inHOiisible niau thrtnigh ii chip's hatch^^-ay of three feet 
Bijiiare. 



I 





¥\p CLXXXI. Sluiiij iwulj foi 

Beyond tin.- foiir mini 11 Utitlier stmjie which couliue the sides 
of tht) chair wIrii foldid there ar« no Ioobc parts. The chair 
iH'iiig mcmud by u ludf turn of the thumb Bcre%v8, 

It in Hufficiontlv lifrht to be easiiy i-iuTied under the arm, W 
one hand, and only ii few nioments are required to prepare it 
for imo. 

To hoUt tip lower it iiwit wire-rope aliiigB can be readily 
(ittflcht'd to sliackles «t either corner of the framing, aa in Fig. 
(i.XXXl. When not reoiiired, theae eUngs fold up, and are 
I'arrii'd in a pocket, behiiia tlio ecat. 

Having; removetl the loi>se etrapsroimd the &amiug. to opeu 
the chair:— 

1, Lay thf uliair. leg t*tinjis downwanls, on the ground, and 
unfaMtvu tbe ttninll sent straps. 

■J. Thon stAiidihg the cbair upright, rolk-r npwarcht in front 
of you, putih i>)>e» thi- fold and hook the long side atayx 
nvir tiie ctiuK ihi' thojub-pIatcK nf wliich ehould Ik- iu 
the Hiiniii lint- UK the Amuin^. Onv half-hini frrnn you 
rn'riu-oa tlu'Ui. 

X Allow tlte eliair to ftdl Iwi'k ou the ground, aud walkiug 
round to Uip fWmt, pull isptm the fore legs, securing the 
«hor( stays in ibc manner described above, 

4. Place tile lbn> legs ou the groimd and the chair is ready 
for luc. 

To close tbv chair the reverae ohlsiua : — 

1. Standing behind the chair, turn back the tbumbplates of 
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the studs to the original position, pull on the roller, and Chap. VI. 
allow the stays to slip off. — 

2. Pull up the fold, unfasten the fore stays, close the fore ^^'^"'* ^^•*'- 
legs, and turn over flat on the ground, leg straps down- 
wards. 

3. Fasten the small seat straps and seciu'e the framing by 

the loose straps. It is then ready for canying. 

To convert the chair into a stretcher, it is . necessary to 
lower the rear handles and fix the bmckets, raise the fore 
handleii aud hook the stays over the studs. By reversing the 
motion it at onoe aMSumes its original form. Slings for hoisting 
or lowering the chau* are carried in the pocket behind the seat. 



Macdonald's Ambulaxck Ln'T AND Stretcher. 

It will bo most convenient to notice, first, the ambulance Maodoiiald*s 
lift, fer ««, and then, the maimer in which it is converted into a *™^«1*'^ 
stretcher for carrying in the ordinary way. stwtSiers. 



Tli6 Ambulance Lift. 

This consists of three principal part**, viz. : — The lift. 

1. A back or body-pii»cc. 

2. A seat or midole-picce. 
ii. A leg or front-piece with 

A supplementary or foot-piece (4). 

The jparts 1, 2, and 3, are composed of wood or of steel 
tubing, hinge-bolted together, after the manner of a folding-up 
couch ; and by means of two metallic supports, c, the fore, and 
rf, the after brace, on each side, any required inclination can be 
given to 1 and 3, the back and leg-pieci»s respectively. The 
available positions are four in number, as Kho\m by the small 
figures, 1, 2, 3, and 4. The first (1) approaches a right angle 
(90^), the second (2) an angle of 00^, t\iv. third (3) an angle of 
30^, aud the fourth position (4) is ecmiplete ext(»nsion. Coitcs- 
ponding A^tli these four positions, four buttons are placed on 
the outer side of tli(» back and leg piec'es, so tliat the ovder 
"Number 1," "2," ^' V «>r ''-^/^ will be readily undei-Htood 
by the bearer in preparing tlu» lift for the reception of a 
patient. 

The free extremity of each bnicc is furnished with a slot to 
receive the selected button, and when plac(»d In sitii^ the 
parts are secured automatically by a hook with a spring-pin- 
catch. 

The extremities of two tn\nsverse iron rods form the pivots 
of the principal hinge-joints (a and h) of opposite sides. To the 
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foremost of these rods the upper end of the suspensory rope (/) Chap. VT. 
of the foot-piece is connected by loop and thimble, and the ^ ■; — 
length is adjusted by a ninning eye, nearly as in the case of a '^®^- 
tent-rope. 

The arrangement of ^the canvas in the lift is similar to that 
of the patent stretcher, but the lapels (A, t, and j) are made 
sufficiently large to enwrap and tie over the patient, and 
pillow flaps (ff) are supplied to extemporise a pillow if 
necessary. 

The side slings {k k) are about five feet long, carrying a nm- 
ning eye (1) on the bight, and when a patient is secured in the 
lift the point of suspension is readily determined by bringing 
the two running-eyes together and balancing the weight in the 
hands. By now drawing up the bight, and ha\dng twisted it 
once, passing it over the necK of the eye, the latter will be ready 
for attachment to the suspension rope by a bowline knot, or 
with the hook of a double or single whip, for hoisting in the 
usual way. Provision for this may be readily made even where 
there is no well in the staircase, in hospitals and asylums, and 
for the convenience of invalids in railway carriages. 



The Stretcher. 

By simply attaching a pole (pp) on either side, with a Tliestretclu 
separate lashing (m n o) for each segment of the lift, it can be 
carried by bearers like an ordinary stretcher. The lashings or 
stops are permanently attached to the lift by a clove hitch or 
noose, and the two fi*ee ends of each are passed round the pole 
from imdemeath, crossed under the standing part and tied 
above in a reef knot. 

As ringstraps or rope (a r) are fixed to the poles the com- 
bination slings can be used with advantage in this case also, or, 
the whole apparatus may be raised upon wheeled trestles, 
specially designed for the purpose, and so carried with ease and 
comfort to the patient to any required distance. 

All further details connected with this appliance will be 
made clear by reference to the dra^ving. 

Particulars of constniction, in the combination lift and 
stretcher, and niles for manipulating and arranging it for 
use: — 

1 . As a lift simply. 

2. For carnage by suspension* 

3. For carriage with stretcher poles and slings. 

The general form and character of this ambulance ai'e suffi- 
ciently given in the illustrated paper describing it, but, for its 
practical working, notice of some ftirther details will be necessary 
imder the three above-mentioned heads. 

1. As a lift per se, — In this case we have only to consider 
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Chap. VI. specially the arrangement of the " rope shngs." On each of 
tliCRe will now be found two sHcling eyes, of Avluch the hinder 

®' *'" ones alone ai'e to be connected with the tackle rope as described 
in the paper referred to, while with the foremost eye is per- 
manently connected a suspension strap, to be noticed under the 
second head. 

2. For carriage by suspension between two bearers, a leather 
strap as weft band is supplied. This strap or band, connected 
with the sliding eyes, is simply passed over the outer shoulder 
of each bearer, and when the . proper level is determined the 
carriage will be easy, especially when the support of the inner 
hand is given to the middle piece, which can be grasped between 
the lashings of the canvas. By this arrangement both taking 
up and setting down ivill be easier for the bearers than would 
be possible with the stretchers hi ordinary use for verj'^ obvious 
reasons. 

3. For caniage with stretcher poles and slings, instead of 
the hempen lashings figured, three pole straps with buckles are 
fitted on each side. The front pole-strap is secured permanently 
to the leg piece just above the first canvas lashing. The middle 
pole-strap is fixed in the same way to the middle piece, while the 
after polenstrap is looped round the hinder part of the middle 
piece, just in front of the stay, and when not in use is placed 
suflSciently out of the way by connection with its fellow of the 
opposite side. 

Simple rounded poles, 6 feet 8 inches long, with ring straps 
as ropes at the extreme ends, will answer their purpose per- 
fectly, for, although complete extension may be given to the 
ambulance in the few cases requiring it, more or less flexion of 
its three parts will be usually pennitted, with greater comfort 
to the patient. 

INSTRUCTION'S FOR BeARERS. 

1. In opening out the lift, loose the fore and middle pole straps, 
lay the amoulance down with the transverse irons upwards. Next 
unlock the stays of the leg piece and lay them forwards, give 
the required inclination, and lock the stays on the coiTCspond- 
ing buttons. Lay down the ambulance with tlie transverse 
irons downwards, unlock the stays of the back piece, and lay 
them backwards, to give the required inclination, and lock again 
on the appropriate button, when all "will be ready for the recej>- 
tion of the patient. 

2. In closmg the ambulfince, fii'st roll up the canvas flaps 
from within outwards, and tie the ends with part of the nearest 
laahing. Though this is a little hnpro^'^sed, it will be fomid to 
a;D8wer very well Next loose the hinder end of the suspension 
■"•api and carry it with the rope sling behind the after hinge, 

sn pass it from below upwards once round the opposite 

nnent of the middle piece, and connect it again with its own 

ing eye. Finally, wiien the ambulance is folded up and the 
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stays are fixed to the closing buttons, connect the front pole- Chap. vr. 

strap with the middle piece, the middle pole-strap with the 

back piece, and the after pole-straps with each other, if not 
already buckled together. 

3. When the ambulance is "to be used as a hft the after frog 
of the leather slings must be released from the sliding eye, 
crossed out of the way beneath the middle piece, and connected 
with one of the pole-straps on the opposite sides. 

4. For carriage by suspension the rope slings are drawn 
out on each side, and the after frog of the suspension strap is 
readjusted to the sliding eye. Lengthening or shoi-tening of 
the strap may be effected at the fore slidmg eye. Finally, 
when the balance of the ambulance with the patient is 
once determined it should be carefully preserved by the 
bearers. 

5. The position of both rope and leather slings when the 
ambulance is folded up need not be altered for the application 
of poles, when the ambulance is to be used as a stretcner. 



Singletons Chair, 

Singleton's Ambulance Chair is made of sailcloth, stiffened Singleton's 
at the back with leather ; at the sides are fixed leather straps c^>*; 




Fig. CLXXXIIT.— Patient horizontal. 

and buckles, by means of which a disabled pei'son is secured 
in the chair. There are brass eyelet holes at the front and 
back of the chair, to which iron clip hooks and rope slings are 
connected, and these slings join into an iron ring. By simply 
fastening a rope to the ring, the chair, with the patient, can be 
raised or lowered by two persons hand over hand, or, more 
easityj hy means of a block and tackle. Li the act of raising 
or lowering, the patient is prevented from coming into contadt 
with any obstacles or projections by a person holding the guide 
Tope attached to the chair. 



408 Sitiglfton* Chair. 

Fig. CLXXXIII shows the chait with a patient-, in the act of 
beine raiaed in a horizontal position ; this position is particularly 
snitable for a person aufifering from an injury tothetnigh or hip. 
Fig. CLXXXIV shows the patient in what might be termed a 





Fig. CLXXXIV.— Pntieiit silting. Fig. CLXXXV.— Pntionl perpriiairnUr. 



sitting posture. In Fig. CLXXX V the patient is vepresented in u 
pei-^eudicular position, which ie asHumcd for the purpose of 
raising or lowering the person through a very small or narrow 
opening. AVIien the disabled person has been raised or lowered to 
the required spot, he need not be removed from tlie cliair if further 
transport be necessarj-. but if a stretcher be at hand can be 
put on it with the ehair still attached. If a stretcher be not 
obtainable, the patient can be carried by simply removing the 
chair and slings from the block (if one has oeen in use), and 
then by passing a Iiaiidspike, polt', plank, or batten, or a boafs 
oar {see tig. CLXXXI>, through or under the ling for the flings, 
two men can conveniently move the patient to any distance. 
The cliair can also be made use of in shipwrecks in cases where 
a sick or disabled pereon has to be brought ashoie by tlio rocket 
life-saving apparatus. 
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Chap. VI. 



Ambulance Launches.* 

These are a very necessary part of marine ambulance trans- Ambulance 
port, for the conveyance of sick and wounded from the shore to launches. 
a ship, as at Suez or Malta, and for the transference from ships 
in harbour to the hospitals on shore. The ordinary steam 
pinnaces do not answer for the purpose, nor are they to be 
always obtained when required. 

At Portsmouth Dockyard there is an ambulance laimch used 
for carrying sick and wounded from the ships to the Royal 
Naval Hospital at Haslar. It is an ordinary service pattern 
launch, 42 feet in length, housed in, and divided into two com- 
partments, the smaller for four officers lying down, the larger for 
^ght men in the same position. 

There is also room for others not needing lying down 
accommodation. There is a cot-hatchway in the centre of the 
roof through which the sick men lying in their cots can be 
lowered and placed under shelter on the cot-stands in the cabin. 
When all the cot-stands are filled, the portable seats can be 
<lrawn out and further utilised for lying-down accommodation. 
This launch has no steam aid of its own, and has to be towed. 
It is well lighted and ventilated, and a stove can be fitted in 
ivinter time. 

The absence of steam aid is a drawback to an otherwise 
excellent form of Iranspoi't, as it is not always possible to depend 
on being towed. Electric launches would serve the pinpose of 
ambulance transport in harbours, and are not so costly in the end 
as those which bum coal, and require at least two men to work. 



The " Red Cross.'' 

This is the name of the ambulance steamer of the London 
Metropolitan Asylums Board, and used for the conveyance of 
infectious cases of disease from the London receiving wharves 
to the hospital ships off* Dartford. 

The " Red Cross " is a paddle-wheel steamer, 105 feet long, 
16 feet wide, and 6 feet 9 inches deep, made principally of iron 
with a strong keel. It has a silent discharge steam apparatus 
to prevent the noise caused by the safety-valves blowing off 
eteam when the engines are at rest. 

The vessel is built in six water-tight compartments, but con- 
Bistfl mainly of two portions : one, the forepart in front of the 
ftmnel, devoted to the reception of infectious cases, and the 
stern portion which has a saloon or waiting-room for the use of 
patients returning cured from the hospital ships. 



r* • The deecripiion of these launches is drawn from Brigade -Surgeon Lieut.- 
Colonel J. H. Eratt's work '* Handbook of Ambulance Transport," published by 
Hetsrs. Clowes and Son. 
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Tlie " Bed Crose." 



Forward of the infectioua sectiou,but separate from it entirely, 
is a small room for the crew, and the captain has a cabin near 
the saloon or stem end of the vessel. 

The infectiouB disease portion of the steamer is divided down 
the centre by a partition into two parte, one for males and one 




for females^with a doorway between for the medical staff and 
□arses. 

The lyine-down accommodation consists of couches or 
settees mDning continuously round the sides of the hospital, 
and on these the patients lie covered by blankets. 
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APPENDIX I. 



The Sanitabt Train of the Soci^t^ Fran9aise. 

This train consists of the following :-^ Apphtdix !• 

1. Locomotive and tender. 

2. Guard's van. 

3. Surgeon's wagon. 

4. Wagons for the wounded — twenty. 

5. Cooking wagon. 

6. Store wagon. 

7. Magazine wagon. 

8. Guard's van. 

The train is arranged so that the doors at each extremity of the 
wagons open towards each other, forming a passage through the 
entire length. These doors are of a sufficient width to allow of the 
free passage of a stretcher with a severely wounded soldier upon it. 
The passage between each carriage, i.e., over the couplings, should be 
protected by a screen from the weather. 

In arranging this train, as many carriages as possible should be 
allowed for the wounded. These occupy the centre of the train, but 
are equally divided by the wag^n arranged for the medical officers, 
while at each end of the train are, respectively, the store and guard's 
van, and the magazine and cooking wagon. 

The Carriage for the Wounded. 

In the time of war these wagons receive at once all the necessaries 
for the transport of the wounded. Four wooden posts, to be found 
in the roof of the wagon, are detached, lowered, and put in their 
placeSt and in the holes with which they are provided, are placed iron 
rods, which are kept in a box under the floor of the wagon. The rods 
support, one above the other, three beds, which can be instantly put 
into position for the reception of the wounded. A latrine is furmshed * 

on one side for the use of the sick, and there is a stove placed along- 
side of it. The loading and unloading of the wounded should take 
place by the end doors, but if necessary those at the side can be 
opened for this purpose. 
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ATnsi> X I. The wagon for those not requiring lying-down accommodation is 

'^— arranged by turning down seats from the sides, and fixing them to 

the posts, which support the beds. There are four sets of seats, 
sufficient to accommodate 40 wounded. 

If it is necessary to carry wounded, both lying down and sitting 
up, in the same wagon, the arrangement is obvious. 

In order that the balance of the stretchers shall be maintained 
they are fixed to the wall of the wagon. 

If necessary, the wagon can be readily converted into a refectory, 
by screwing legs into the seats previously alluded to, and thus making 
tables ; the wagon is lighted by lamps, and the light is regulated by 
sliding covers. 

Each train contains 20 wagons for wounded, and is able to carry 
at one time nearly 300 lying down, or 500 sitting. 

Inventory of a Wagon for Wounded, — Each contains 15 beds com- 
plete, with mattress, 1 pillow with case, 2 sheets, 2 blankets (woollen), 
1 night shirt, 1 cotton night cap, 1 pair of slippers, 1 folding chair, 
to each bed ; besides these are 1 stove, with sand bath, to hold hot 
drinks, 1 poker, 1 shovel, 1 pan of charcoal, 1 w.c. at partition, 1 
bucket for drinking water,. 1 mug, 1 enamelled iron basin, sponges, 
band towels, dish cloths, cups, spittoons, boxes, thermometer, and 
lanterns. 



Wagon for Medical Officers, 

* This wagon is arranged for 4 l^Iedical Officers, and possesses all 
the comfort rendered necessary by the laborious and prolonged fatigue 
of the service. This service of evacuation of the wounded by train is 
composed of long journeyB, lasting many weeks, at all times and in all 
seasons. These 4 doctors have contiuuotis charge of 300 or 400 
wounded, and they are held responsible that a record and a register 
of the observations on a large proportion of the patients is regfularly 
kept. 

These remarks are sufficient to answer any reproach relative to 
the comfort of the wagon made by individuals ignorant of the con* 
ditions of active service, the difficulties of the journeys, the continual 
monotony, the frequent stoppages, countermarches, Ac, whick are 
borne by the medical officers managing this kind of service. 

The interior of the wagon is in the figure of a cross. The two 
longitudinal arms of the cross represent the passage from end to end 
of the vehicle, the two short arms contain, on one side the w.c. and 
the other the stove. The passage is lighted by day by a skylight, 
which can be opened, if necessary, for ventilation, and by night by an 
ordinary lamp placed in the roof of the carriage. 

The stove is heated by hot water, and it is so arranged that the 
water contained in the roof to supply the offices and the w.c. is pre- 
vented from freezing. The same apparatus, by a series of hot- water 
pipes conveyed under the carriage, keeps it at an equable and agree- 
able temperature. 

The furniture in eaoh medical officer's compartment includes a 
press for linen and clothes, upon which rests a wash-hand basin with 
the usual accessories, and a tap for water. Above this is a small 
bookshelf for medical works. At the opposite end of the wagon, 
facing the press, there is a seat for two persons, on raising which a 
comfortable bed is disclosed. 
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At the back of the seat and jnst above it, is a cupboard with AffbvdU 
shelves. 

There is a folding table, with an inkstand let into the wood, and a 
moderator lamp, which can.be placed either bj the linen press or on 
the table. 

Each room has, farther, a clock, with a thermometer and barometer 

attached. 

Over the door is inscribed the name of the medical ofBcer, and a 
small hand lantern is suspended day and night before that of the 
medical officer on dntj, to avoid disturbing those officers who are 
resting. 

The following is the exact inventory of each officer's compart- 
ment : — 

1 bedstead with mattress attached, pillow, sheets, and 

blankets. 
1 portable lavatory. 
1 writing table. 
1 linen press. 

1 clock and thermometer and barometer combined. 
1 medical library. 
1 oil lamp. 



The Kitchen Wagon, 

In this wagon is combined all the apparatus, utensils, and neces- 
saries for the cooking for 300 or 400 sick and wounded, and also for 
the Ambulance StafE of the train. In this carriage it is necessary to 
be able to prepare, not only the ordinary diets and drinks, but all 
kinds of nourishment required for sick and wounded soldiers. 

The material is arranged thus : — 

A large range is placed in the centre of one side of the wagon« 
It has 2 large boilers, each holding 75 litres (9 gallons) for the 
preparation of soup and broth, — 2 large bain-maiies for coffee and 
hot drinks. 

When the train is moving, broad covers are put on these boilers, 
and fixed by wooden bars, to prevent splashing. 

A shelf placed above the range carries the cooking pans, and 
some are hung up in such a manner that they can be easily removed, 
but are, at the same time, fixed so as to prevent noise with the 
shaking of the train. 

Two beds, one for the cook and one for his assistant, are fastened 
by hinges to the side of the wagon opposite to the cooking range. 

These beds during the day are raised up against the side of the 
wagon. By a simple method one of them can be converted into a 
dresser. 

The scullery, sink, and drain are also placed on the same side. 
Cupboards are arranged for the reception of glass and ware, after 
the fashion common in the Navy. They are contained in the four 
comers of the wagon, while above them are tanks of water, holding 
altogether 1,800 liti'es, i.e., 225 gallons. These are filled by a simple 
opening in the roof, and the water is distributed by means of taps to 
the kitchen. 

The wagon is lighted by a large lantern and 4 sliding windows. 

There is a clock at one end of the wagon. 

This wagon contains : — 
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• AppbvbixI. 1. A cooking range, with the necessaries for preparing 

— ^ the diets and drinks. 

2. A large coffee pot. 

3. Two large sonp boilers. 

4. A large shelf. 

5. Hot*water reser\'oir. 

6. Cooking utensils complete in tinned copper. 

7. Box for charcoal. 

8. Sink and drain. 

9. A batcher's hook and meat chopper. 

10. Reservoirs of cold water. 

11. A large table. 

12. Two folding chairs, 

13. Two beds with mattresses, pillow cases, sheets, and 

woollen blankets. 

^ ' The plates and dishes, and necessaries are : — ^Plates, forks, table- 
spoons, teaspoons, knives, glasses, salts, water-bottles, teapots, tea- 
cups, covered baskets, bottle baskets, butcher's knives, meat chopper, 
and a dock. 
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APPENDIX II. 



Ambulance Traix op the Knights of Malta — Austeia-Hcngary. 

This Train, constmcied on Mandj's BjBtem, at the expense of the ^ 
Knights of Malta of the Grand Priory of Bohemia, is composed of 15 
wagons, arranged in the following order :— 

Engine and tender. 

Guard's van with brake. 

1 carriage for the Commandant and Medical Officers. 

1 provision wagon* 

1 kitchen wagon. 

1 dining wagon with break. 

5 ambulance waeons. 

1 store wagon with break. 

5 ambulance wagons. 

1 signal van witib break. 

The guard's van and signal van at the ends of the train are each 
furnished with a break, which the railway companies have to provide 
in accordance with regulations, so that it is not necessary to adopt 
Inreaks to the ambulance wagons. 



The Cominandanfa and Medical Offieera* Carriage. 

Considering that the Commandant and Medical Officers attached to 
the ambulance trains of the Knights of Malta may have to serve for 
several weeks or even months at a time without interruption, it is 
absolutely necessary that they should have the same comforts that are 
enjoved by the ambulance employes on most of the railways, who are, 
in aadition, frequently relieved. 

At the four comers of the carriage to the right and left of the 
centre passage are four cabins, two for the Knights of Malta and the 
Commandant and two for the medical officers. The free space 
between the cabins to the right of the centre passage is utilised &r a 
latrine and the space opposite is used as an office for the medical officer 
on duty. 

The partitions and the platforms are of plain wood without any 
veneering. The floor is covered with oil-cloth with a plain carpet 
above it. 

The end doors are glazed and the centre passage is lit up during 
the day by the lantern in the roof and at night by electric lignt. 

The cabins have each a latei^l window cut in the outex: wall of the 
wagon, and at night electric light is used . 
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Furniture of the Cabins. 

ApFEKDix In consequence of the restricted space in the cabins it was 

II' necessary to have a seat which conld also be utilised as a bed, and to 

' this end some armchairs have been arranged for the wagons. 

By day this seat looks like the ordinary armchair used in railway 
carriages. In front of the cushion on the seat are two tagsj by means 
of which the seat can be drawn out to form a bed. 

The empty space above the chair can be closed by two doors and it 
contains a press for linen, clothes, &c. 

The writing table is made with a hard wood frame and a white 
wood panel covered with green cloth and is fastened by hinges to the 
wall of the cabin in front of the chair, and can be raised and lowered 
at will, and there are two arms fixed to the wall, which serve as 
supports. 

Opposite to the cabin door is a toilet table composed of a square 
cupboard with two doors ; it contains shelves for linen and small 
toile;t necessaries. 

Above the cupboard is a water- tank and an enamelled iron basin 
fixed in a hinged slab which can be lowered when required. A tap 
from the tank is fixed above i)he basin, and a cup fastened to the wall 
holds the soap. The slab which holds the basin serves as a door for 
enclosing the spac9, and when it is tomed up the water in the basin 
flows down a drain pipe. 

Each cabin is farther -provided with a mirror, folding stool for 
trunks, 2 hat hooks, I folding chair, I daily calendar, I cup, I water 

• bottle, I lamp, 1 inkstand and writing materials, and a complete toilet 
service (see Inventory). 

The hot-air system of Thamm and Rothmiiller has been adopted 
to heat the c&rriage, and the apparatus is placed horizontally across 
the wagon in a dpace under the flooring. It is composed of a sheet- 
iron cylinder separated by a door which incloses an iron fuel basket — 
the lower part of the cylinder is pierced with holes, whilst the upper 
part is trelliised and can be taken to pieces. The air necessary for 
combustion enters by the holes in the cinder box and passes through 
to the fael. The copper funnel, which has a suction pipe at the end, 
carries ofE the gases. The sheet-iron cylinder has an outer iron 
casing from which the heat is conducted to the cabins. The 
openings serve to draw in the current of cold air which passes 
through the heating apparatus to the cabins. The protecting 
plate placed above the apparatus prevents the woodwork from 
Deing affected by the heat. The ventilators above the cabin 
Tfindows carry off the foul air and regulate the tempei*ature. The 
Inel used for the heating apparatus is coke and charcoal broken up to 
.tliie size of large nuts. 

The special advantage of this system is the circulation of air 
which results from it, as the cold air from the floor of the cabin flows 
.to the heating apparatus and returns as hot air, so that the tempera- 
. Vlire of the floor of the cabin is one degree higher than in any other 

part. 

• ,* The enclosed space between the two cabins on one side of the 
-passage contains a latrine with water«pipe. There is also a shelf 
•2pr the baths and urinals. On the opposite side of the passage is 
ike office of the medical officer on doty, in which there is a folding^ 
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table similar to those in the cabins, with an inkstand, also a horse- Appendix 
hair chair and a folding chair, barometer, thermometer, clock, alarm H- 

bell, and signals. """" 

On the walls are portraits of the Emperor and Empress of 
Austria and the Grand Masters of the Knights of Malta from 1099 
to 1118. 

The wagon with its fittings complete weighs 9^ tons. 



Inventory of the Wagon. 

Two cabins insciibed " Medical Officers," one " Knight of Malta 
and Commandant of the Train," and one '* Knight of Malta and Sub- 
Commandant," eacb contains the following articles. 

One chair-bed with red wool connterpane and 1 thin ditto, 2 
sheets, 1 feather pillow, 1 horsehair ditto, 1 folding stool for 
trunks, 1 framed mirror, 1 daily calendar, 1 cup, 1 wicker-covered 
bottle holding 2 qts., and 1 wooden shelf, 1 lamp complete, 1 inkstand, 

1 complete toilet service, comprising 1 hair-Inrush, 2 tooth-brushes, 

2 large combs, 1 small ditto, 1 clothes-brush, 1 bottle of gum with 
brush, 1 bottle of ink, 1 gross of steel pens, 2 penholders, 3 pencils, 
1 roll of blotting-paper, 1 piece of India-rubber, 1 ink-eraser, 1 wash- 
hand basin, 1 brass tap, 1 stick of sealing-wax, 1 night lamp and 
box of night lights, 1 match holder and 1 packet of matches, 1 flat 
candlestick, 1 carpet with eyelets and pins, 1 green spring-blind, 1 
window strap, 1 double brass window ring, 1 folding chair, 1 folding 
table, 1 teapot, 1 pair of slippers, 1 spittoon, 3 towels, 1 two-handled 
box, 1 list of sick and wounded. 



In the Latrine. 

One complete water-closet, 1 towel holder, 2 quires of indis- 
pensable paper, 1 umbrella stand, 4 baths, 1 hat stand, 4 urinals, 
1 spring-blind, 1 window strap, 1 double brass window ring. 



In the Corridor. 

■ 

Eight green cui^tains to the skylight, 3 spring-blinds, 1 window 
strap, 1 railway time table, 1 folding table, 1 pair of scissors, 1 clock 
with key, 1 barometer, 1 thermometer, I shoe-brush, 1 alarm and 1 
signal bell, 3 lamps, 2 inside and 1 out, 4 writing card holders, 1 
folding chair, 1 leather foot-stool, 1 dark lantern, 1 carpet with 
eyelets and pins. 



Outside the Wagon» 

One heating apparatus, by Thamm and Bothmuller, 2 alarm 
docks and 1 thermometer. 



Ambulanee Train of thf KuighU o/ JIalla. 



Frovi 






The consltTiction of the exterior of this wagon is BimiUr to that of 
the arebniance wagons. The interior arraRgement of the wagon 
allows of the sliding doors being removed for loading provisions. 

The fonr twmera are thus occnpied, in one there is a cabin for sick 
«r wonnded officers, fitted np like the medical officer*' cabin, with the 
exception that the inner partition can be removed in case of necessity 
for the reception of a serioasl^ wounded officer. In another cornet is 
a enpboard for storing charcoal, wood, and wines in bottle. A 
cupboard in the third comer holds in the upper part provisions, each 
ju semolina, pearl barley, dripping, preserves, oil, soap, candles, 
«hocolate, sngar, dried vegetahlea, Ac, and below beer and wine in 
«aa]c. A third cnpbo&rd ia the other comer holds the fresh meat 
provisions, Geh, vinegar, peas, potatoes, and ice, which latter ia kept 
in a box placed on rails. The same cupboard also contains the electric 
Iwttery. 

The two remaining space3 on either side of the sliding doors 
•oonlAin folding tables fixed to the walls. The wagon contains, in 
addition, a thermometer, daily calendar, 2 dressers, 2 hatha, Ac.; 
nndcr the floor of the officers' compartment is a stove which is filled 
Itoth the interior of the wagon, bnt cleaned and emptied from the 
.«Klerior by means of a email door at the side. The hot air enters the 
'Wagon by a grating, and the chimney is isolated by means of a double 
pipe to prevent nil danger of fire. All the precaations prescribed for 
^e heating of passenger wagons are strictly observed. 

The provision wagon with its fittings complete weighs 0^ tons. 



Invenlori/ of tlie Wagon. 

The reserved compartment for sick or wonnded officers is famished 
in the same manner as that of the medical officers. 



I 



Two lamps inside and 1 ontsidc, 1 electrio boll, 24 green cnrtaina 
to the skylights, 2 folding tables, 1 thermometer, 1 slop-pail, 5 baths, 
1 tool box, 2 dressers, and one stove with its accessories under the 
floor. 

Tho different cupboards contain 2 complete electric batteries 
^1 in use and 1 in reserve) 15 elastic pipes, 1 oil can, holding 
«bont 2 gallons, 1 ditto, holding 5 pints, and one of machine oil 
^5 ptB.), 1 pot of grease, 'A cakes of toilet soap, 3 sticks of cosm6tiqne, 
^ boxes of night lights (10 in each), 4 metal plates, each with 6 
movable meat hooks, 1 ice box, complete with double bottom in 
trellised wood, 3 marked, casks, 1 ban-el stand, .S bottle holders, 3 tin 
funnels, 1 ice machine with knife, 1 flat candlestick, 12 bath-bricks, 
12 sink brushes, 3 dusters, 3 scrubbing bmshes, 2 clothes brashes, 
^ shovels, 2 urinals, 4 linen baskets, 4 moiket baskets, 4 cwt. of coal, 
wood, and shavings. 




Aiiibiilitiice Train of ihe Kniijlil' of Malta. 



' This wagon is bnilt in the same way as the ainbnlance wagona, 
except that there ai'o no lateral Bliding doors, on acwmnt of the range 
and other fittings. Against one of the aide walla is placed the kitchen 




Tig. OLXXXVII. — RailwBj Eit.chen Wit^on of the AuBtriiin Ambulance Tnuiis 
of the EnighU of Mklta, Aiutruui Branch. 
I Upper pUl«--Kctioiii loiror plate — plan. 



range, calcnlated to cook Tor ISO men ; it is 7 feet 2 inches long by 
3 feet 6 inches broad and 2 feet 6 incheB in height. To the right and 
left ore 2 large eoap boilers, the one containing aboat 16 gftllone, the 
Other about 3'2 gallons, the covers of nliicli fit Rightly ; thero are also 
a reservoir of hot wator, a bain-marie for saucepans, with 3 opsnings, 
3 fire-holes between the 2 boilers for cooking and preparing extra 
dishes, 4 ovens for roasting and 3 firc-gratea. 

Several experimental jonmeys have proved the esoellence of this 
i&nge, which answers perfectly for all that can be required, Herr 
Edward Sacher, the celebrated Vienna restaiirant keeper, personally 
saperintended the Idteben daring these joameys, and is of opinion 
that in the space of from 3 to 3 hoars the most simple as well as the 
most Inxnrious nourishment can bo prepared for 150 men. 

Three comers of the wagon are occapied by cupboards for keeping 
the kitchen accessories. Above eac}i of these cupboai'ds is placed a 
xeservoir of water, each holding £6 gallons, and furnished with 
discharge taps. They avB filled from inside the wagon; the fourth 
, comer contains a sink ; near it and facing the range is a folding bed 
* r 2 persons, the cover of which serves as a dresser in the daj-time. 



4£0 Ambulance Train of the Knighte of Malta. 

AppBif Dxx. By ^^^ 8^<^6 of the bed are placed a marble mortar and pestle and » 
II. chopping board ; a large folding table fixed to the wall of the wagon ; 

a larder (or safe), and finally another chopping board. Opposite the 

range, and running the whole length of the wagon, under the roof is 
a shelf. 

In addition to the cooking and oiher neoeasarj utenails mentioned 
in the inventory, the wagon contains a wall-clock, thermometer, dailjr 
calendai', and 2 lamps. 

The wagon, with its fittings complete, weighs 9 tons 11 cwt. 



Inventoiy, 

One kitchen range with 2 soup boilers, reservt>ir of ho^ water and 
bain-marie for coffee in copper, 3 china coffee pots with corerit, 2 
pokers, 2 cinder ttborols, 1 pair tongs, 2 frying-pans, 1 coal scuttle, 
with shovel and poker, 1 fish frjer in copper with cover, 1 copper 
mould, 3 copper stew-pans with covers and 2 handles in siies, 6 block- 
tin ditto with covers and 1 handle in sizes, 3 soup ladles, 3 gravy 
spoons, 3 larire zinc reservoirs holding about 60 gallons each, with 2 
taps, 1 for the kitchen and 1 below ; 1 meat safe with 3 drawers, 1 bed 
with 2 folding mattivsses stuffed with wrack, 2 bolsters. 2 feather 
pillows, 2 sheets and 4 blankets, 1 sink with portable tripod, 3 zinc caps 
to place under the reservoir taps, 2 wooden mats, 1 choppii^ stool, 1 
square chopping board, 1 pestle and mortar, 1 wooden stand fer the 
mortai\ 1 folding table, 3 round carving dishes, 4 small square chop- 
ping boards, 1 rice mould, 1 Charlotte ditto, I baba ditto, 1 cnllet pan, 

2 salt grindei*s« 2 round graters, 1 whisk basin, 2 whisks, 1 doable 
chi>pper, I single ditto, 2 American hatchets, 1 pepper pot, 1 balaace 
with brass trax-s, 1 set of weights of 2,\ lbs., 2 batter pats, 1 large 
chopping knife. 6 large kitchen ditto, 3 dish covers, 2 French 
meat fork^s 2 lemon squeezers, 1 dripping-pan, 1 rolling pin, 20 
ladk^. 3 block-tin colanders, 3 wooden sieves, 3 stxminecs, 1 
cofft^" uiill, 2 covered wooden tabs, 1 rack for the covers, 1 grind- 
stone tvniplete, 1 box of skewers and larding pins, 2 skimmers, 

3 oak pails for washing dishes, 1 zinc ditto. 3 wooden bowls, 
2 meat safes, 2 large candlesticks, 1 cucumber pot, 1 grease pot, 
2 salt b>xes. 2 cuoumber slicers, 2 meat choppers, 1 soop stjainer, 
1 purxk' ditto, 1 drop funnel, 2 flat brioche pans, 2 almond biscoit 
moulds, 1 butter pump, 1 cake platter in hard wood, 12 tasting- 
spov»tis, 1 tin spoon Uray, 4 ¥rooden measures, 2 batter knives, 2 milk 
pans, I |K>!*rin^r, 1 washing backet, 1 cinder box, 1 tbermometer, 1 
i-ttleridav, I siiTual bell to the dining- wagt>n, 1 electric alarm bell, 1 
\N all cl.vk with key, 3 lamp^ 2 inside and 1 out, 2-1 green staff cartains 
to the <ky-Hi:hts, 2 towels, 2 dish-cloths, 1 water can for filliii|f the 
ivseivv>ii-s, 1 owl. of coal, wood, 2 eartheaware jugs, 2 chinn ditto, :i 
earthen pans. 



1: is necessarv that there should be a place apart from the arabn- 
laiico wai^^ns where the Commandant, Medical Oflicer, Quarter- 

! master, uai-ses and convalescents, can take their meals> and for this 
Leas«^ii a diK^ioi^-wag'^n has been built for the Aostrtan ambulssc? 
trains of the Knights of Maltx The exterior of this wagoit is tiie 
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same as that of the ambulance wagona, and if needful it can be 
adapted to the same purpose. 

The iiiteriof of the wagon contains i hmg tables and 4 bfencbos ; 
3 of these latter are placed the full length of one aide of the table 
and I on the other sido. On the same side as the 1 table and bench 
is the store already mentioned, some shelves on the wall, a enp- 
board for crockery, &c:, and a side-boai^. The empty coi-ner has ft 
complete dottche sui'rounded by a cnrfflin, so that it is quite pvivate. 
In addition to these, the wagon contains everything necessary for a 
dining-room. 

Above the seats and jnst under the roof is a ahclf running thef 
fnli length of the wagon. 

The service for the nse of the Commandant and Medical Officers is 
, kept in separate cupboards. 

Tho wagon, with its fittings complete, and including the break, 
I weighs about S tons. 






Inventoi'y. 

Two buffet- cupboards, 4 portable tables, 4 folding benches, 1 
Ueidinger stove, with accessories (4 pieces), 1 coat box, 3 lamps, 2 
inside and 1 out, 1 clectnc alarm bell, 1 ditto for Medical Officer, 1 
ditto for the kitchen, 24 cotton curtains to the sky-lighf-B, 1 cotton 
cnrtaia to the douche, 4 green otufi cartaius for the buffets, 1 com- 
plete douche, comprising water tank, 1 detachable rose, 1 lever, 1 basin, 1 
wooden bath mat nnd 1 wooden chair, 1 tliei'mo meter, 1 daily calendar, 
1 long carpet with eyelet holes and pins, 4 padUickis, 12 wood napkin 
rings, 1 varnished bucket, 4 water bottles, 4 wine decanters, 7 tankards, 
7 chanipagne glasses, 7 port ditto, 7 claret, 7 sherry and 7 liqu:-ur, 7 
beer tumblers, 2 jugs, 7 finger-bowls, fi lai'ge wine glasses, 120 
enamelled iron soup-plates, 120 plates, 120 porringers, 144 knives 
and forks, 144 table-spoons, 144 («a-apoons, 2 cases of carvers, 6 cases 
of salad servers, G marixtw spoons, G fine table-cloths, 6 silver spoons, 
I large Britannia metal spoon, 1 ditto vegetable spoon, 2 butter 
knives, 6 soup spoons, 1,000 footh-picka, 6 glass carriers holding 36 
enamelled ii'On cups, 24 wood-topped corks, 2 tea caddies, 2 small 
eniatnelled iron cups, I water bottle a.nd 4 glasses, 2 salt-cellai-R, 2 
ont crackers, 2 sugar sifters, 4 bread baskets, 2 bi^nxe coSee nrns, 12 
Bonp tnreens, with stands in Britannia metal, 10 pepper pots, 4 stone- 
ware jags, 6 mustard pots and spoons, 12 oak trays, 12 glass holders, 

4 covered baskets, 24 egg-cups, 3 cork -screws, 2 bottle nusers, 3 tea 
ams, 1 rinsing backet, I water pitcher, 1 china soup tureen, 1 large 
ohina tea-pot, 1 saniie boat and spoon, 1 lai'geoval ditto, 1 small dit^ 
1 china dish, 3 lar^e china plates, t sauce ditto, 2 cream jugs, 1 
coffee pot, 2 ditto with lids, 8 ttmoll china plates, 8 tea-cups and 
cancers, 8 lai-gc coffee cups and saucers, 8 small ditto, 21 plates, 

5 sonp plates, 10 broth bowls in enamelled iron, 6 little chiii& cream 



Amhiilaiice Wa'jotu. 

These wagons, representing par excellence the idea of a sanitary 
irain, that is to say, the transport of sick and wounded from the first- 
station or nearest ambulance on the battle-field when too 
OTCumbci'od, to the hospitals in the interior of the country, are only 
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ooreiwl ffoods wKgcniR. nvd as mcb in time of peace, and c 
fnmiabed vith lateral aliding doon is nae for this sort of dragon. 

The double doon at each end of the wa^ftni, the platfbnBfi wia 
movable hand raila, ae alao the skj-ltg'fals, are no dooU iiiiiiiMi«MM 
aooBHoriea in ordi&aij goods wagons, bnt irfaoD one conaidaB 4lw 
fanae of hnmanitj inrolnd in thia qneat.ion. this caose awaina to hm 
perfoetij aerred by bnilding a wafrctB anewenng in time of paaee for 
the caniage cf vooda, and in time of war a> an ambol 
bnilt and f nniiuied on rational and hrgienic principleB. 

The diRlanoe between the wa^na wheni ixinpled h 
gnat to allow of thw being easilj loaded and tmloaded i 
Land niila are nuMtd. 




(« Malta, far mpKiHtttliiBgdt^a. * 

Mi hfkm-tkifaa. 



In order to load or vnkiad throogb tfce end doon tW 10 kadn 

ocTopied hj the v<.<«iid«d and nek aJmahaiwijmJT. 4 aea ai« wdad 
fvr each bed ; this wvrk ean br caailj cairidd <mi in 6 lai—w. ^ fesB 
be<^n pn>Yed br Bomeroa* triaU. 

The 10 sttvh.'heis in each wv^on are each bnenod «• 4 wood ^ 
iron nprighu placed on tbv floor of the wagon, a»l km nqanri^ an- 
other twing*. 

Thestf 4 nprigbi* on f«et are placed cppoaibe to e^rfc cclwr ai a 
cooTeittent di^ianee. lo enable the stre(ch«n w be eantr £xad. aad 
arv jotn«<i logviber lo torm a *ingl« fieot br a bna IwJow a»i m 
rosnd b»r* abo^e. 

M the upper end of each npright there an traraiTii w j«U^ a 
wSiich ibe roond ban an inilRted: in sae^ a war as to fans aaa 
i ipm.u a big piece with the Bptights. Tha inner aide of caek ape^glc 
baa tncsTetse nppoHa for 1 stntriwr befew and 1 abon^ Mawa 
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these are other supports on to w]iich the stretchers caa he raised or Arrar 
lowered in order to facilitate the medical attendance. II. 

For the stretchers in the middle of the side facing the latnne and — 

stoYe there is no necessity for a special framework, as these stretchers 
ai*e placed on other supports fixed to the uprights. The ends of thesa 
supports are sufficiently hollowed out and padded with leather to 
receiye the handles of the stretchers. 

The new iron frames which are to be used in all the sanitary trains 
of the order of the Knights of Malta (which will eventually be- 
increased to the maximum number of 12 trains) are arranged on the 
same plan as the wooden frames, but they take up less space, and eaxsb 
weighs 11 lbs. less than the wooden frames. 

Above the foot of each stretcher when fixed to the framework 
is a movable shelf for the wounded man's effects ; by the side of each 
stretcher is a shelf which forms a bed table ; it is fixed by iron eyelet- 
holes fastened to the wall of the wagon and can be easily removed. 

The latrine is placed on one side of the wagon between the* 
stretcher frames by the side of the stove. There is a nurse's table' 
on the same side. The latrine, which also serves for emptying slops^ 
is partitioned off and covered by a green stuff curtain. The seat is 
made in such a manner that on raising (he lid the valve of the pan^ 
closes and opens when the lid is shut down. Bj the side of the stove' 
is a fuel box, which serves as a seat for the nurse. 

To facilitate the inspection, dressing of wounds and washing of 
the sick and wounded m the upper stretchers, without having to» 
remove them each time, the ambulance wagons are provided with, 
folding ladders, which can be kept nnder the lower stretchers wbei» 
not in use. 

Each wagon is furnished with h bench and 2 folding-stools to» 
allow of convalescents sitting up a little. These can be folded up* 
together and stowed under the lower stretchers. In order to have all 
the sanitary appliances to hand, a table is placed behind the stove on 
which are arranged a basin, II drinking cups, bed-bath, orinah, 
spittoon, water-bottle, 10 tooth brushes, 4 combs, I hair brash, 1 
stick of pomade cosm^tique, some cakes of soap, candles, and an* 
inkstand. In addition to these each wagon has 3 coat-hooks fixed 
to the wall of the latrine, a daily calendar, thermometer, 1 large 
water-jug, 1 bucket, 1 scrubbing brush, 1 match holder, 1 broom 1 
brush, 1 shovel, and a carpet. The weight of an ambulance wag^im 
with its complete equipment is about 8 tons. 

Its capacity is 36,726 cubic metres. The superficial air space withi 
the windows open, is about 0*375 square metres. 



Inventory. 

Four frameworks, each with 2 supporting straps, 10 stretcher^ 
beds, 10 mattresses, 10 bolsters, 10 pillows without cases, 20 sheets^ 
20 blankets, 10 bed-tables, 10 shelves, 1 table for the nurse, 1 basin,. 
11 drinking cups, 2 bed baths, 1 spittoon, 1 wicker-covered water- 
bottle holding about 3 qts., 1 stove with accessories, 1 fuel box;, 
1 folding footboard, 1 ditto bench, 1 footstool with straps, 1 long- 
carpet with eyelet holes and pins, 1 date indicator, 1 thermometer, 
3 coat hooks, 3 lamps, 2 inside and one out, 4 padlocks, 1 electric 
alarm bell, 1 ditto for the medical officer, 10 hand cords covered witb. 
g;een leather, 1 latrine partitioned o£E with planks and a curtain^ 




m AnJ/uJUjiJU€ Tram of iLt Kfdg/ku of M<Jla. 

II I m:Fii^/UH( hruiih, 10 tofdh brmsbef, 4 eoxubi, 1 luur hroakiL 1 stidk a? 

' i^'^miuie <>QM»u^i4^«e, 1 c«kt // ^^, 1 m^aicfa bolder, sad 1 paisfeBi of 

i$/^« Wagon with Break, 

ThU wiHiim Ui aonhimi:i$df %m rtmrd^ fapdftmentsl condii.aan&, is 
ikn Mii4ur wttf «« fta ordifmrjr goodii wagoti^ with the tUUiiikm «f 
ftk/litfbU. i^iMl daoru, aliding Uc^ral dc*or», platforms with id 
4ii(4»4^»l/i9 bAiiiiniilK, and mo^uhh impdoon* for establishii^ 
iibomMkUff iuUtreomiannias^um betwaen the wagorui of a 

In Qim Q^mv ot iha wagon k a compartment for the Qaarter- 
mn^tcrr, Attdd uplika iUimo ojilw madioil officer«, nave that the 
wall of tba oabiu ofta bo rai«ad tor the recoption, in exceptional 
ut aUik ov wouuded oWcarM. 

On thu Kiiii^ Mida And forming a continuation of thiR com 
IH A HmM libmrjr with a toilet bioifu Attached to the wall : then 
iUti Auuountant'd ofl^, nuder which i« placed an iron caeh box. 

M the MJde of the oWce in a WArdroue with drawers and shelves Icn' 
heaping paper, various games, blankets, pillow cases, sheets, napkins, 
towels, tabfe^elotbs, iM, 

On the the opposite side of the wagon are cupboards for tfae 
MU'etuhers, mattresses, additional pillows, the dispensary, bath-room, 
sitw-lmth, and fnut-hath. The suaoe above the cupboards is reserved 
tuv the MhilVirms and other military equipments, shirts, drawers, and 
seeks, and also fur Uie dispensary accessories, hospital utensils, and 
dr0Miitgs. 

The heating is on the same principle as that of the provision 
wagon. 

The Htui*e wagon with its complete equipment weighs about 9 
tons, 

Own oompltite chair-bed with ivd wind counterpane and 1 summer 
diUvs I t't^atiier piUv»\v, I hair ditto, 2 sheets, 1 pair of slippers^ 1 
i^'au\i^d UH^kiu^-gh^HH, 1 daily oalendw, 1 drinking cup, 1 wicker- 
oovvivd watei' U'tUe, 1 shelf ft>r ditto, 1 lamp iH>mplete, 1 writing- 
v\^4i\s v» vnmt luK^k*, ii eaudlesitioka, 1 txxmpleie toilet set with hair 
lu u^h. )j i\K>i\\ hvunhe^ I olotht^ji brush, 2 cxxmb^s 1 bottle of liquid gmm 
with brush, I Kmle of ink. "^ uewhvdders, 3 neneils I stii'k of sealia|^ 
wav, I U'U of hlottiug-^Vj^|»vr, I night light holder, I box of 10 ni{^ 
hi^hu, I t>H^uv, I U-^i^SH ta^kK I i^ke of glycerine soap, 1 match holoer 
»ud \ ^♦^^okct ot uitttcheH^ 1 OAt^^t with bras;^ eyelet hote« and pittSv ^ 
^'ivcu vviudovv v'uvt^iu,^ jue^-tNi of wash leiAther, 1 foldbg table. 1 dillo^ 
st^vl, I Wi^^K^t^ I uviual, I spitkK>n, \ towel> 1 b>ji with :J haadW.! 
invvatorv U»iu\l. 
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APPENDIX III. 

Hacpherson's Lushai Dandy Drill. (Details.) 
I. — Formation of " Dandy Detachments,^^ 

The men who are to be insiracted • are formed up in two ranks, 
properly sized, and '* fours deep " formed. The sets of four thus 
formed are *' numbered ^' as dandy detachments and the bearers 

told off," and " proved " exactly as in stretcher-bearer drill. (See 

Manual for Medical Staff Corps," para. 834.) 

II.—" Standing^ two Lifting and Lowering Dandies,** 

Woi^ of command — 

(I.) *^ Stand to dandies — quick march,** — The detachments more 
off together on the word of command to the dandies, which should 
be placed ready on the ground one pace distant from one another. A 
dfitachment goes to each dandy, and its bearers halt as follows in 
** Standing to dandies " : — No. 1 at the front end of the pole, with 
the pole on his right ; No. 2 in front of the cover with the pole on his 
left ; No. 4» behind the cover on the same side as No. 1, and No. 3 at 
the rear end of the pole on the same side as No. 2. 

(2.) Lift poles, — Nos. 1 and 3 stoop down, and, grasping the 
pole, the former with the right hand, the latter with the left hand, 
rife together, holding the pole at full arm's length. (See Fig. I of 
accompanying illustrations.) 

(3.) Lift dandies. — On this word of command the bearers act as 
follows : — 

(a.) All turn inwards toward the pole. 

(6.) Grasp the pole with both hands, grasping under the pole. 

(c.) Raise the pole steadily and evenly on to their shoulders, 
fronting as they do so. No. 1 and No. 4 will thus have the pole on 
their right shoulderd ; Nos. 2 and 3 on their left. 

{d.) Bearers then close up, and grasp the role in the customary 
manner when carrying dandies. (See Fig. 2 oi illustrations.) 

(4.) *^ Lower dandies.** — This process is exactly the reverse of 
lifting. After the dandy reaches the ground the bearers "front," 
Nos. 1 and 3 retaining hold of the pole as in after '* Lifting poles." 

(5.) '* Lower poles.** — This command must be given only if the 
dandy is empty. No. 1 and No. 3 stoop down, let go the pole, and rise 
to attention. The bearers can now be made to " stand at ease," or if 



* As this drill is an adaptation of stretcher-bearer drill, doolej-bearers must first 
undergo the prescribed instruction in that drill. Doolej -bearers so trained pick up 
the drill with dandies at once, one drill (cr at the most two) being quite sufficient 
to teach it to them. 
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Appkvdiz the company is to be dismissed^ they can be marched awaj from the 
I^I- dandies by "right-about tnm," ''quick march," Ac. If the dandj 
~~* is loaded the bearers must " prepare dandies," as detailed below, 
before they are allowed to *' stand at ease or rest." 

ni. — Marching mth Bandies* 

The words of command are the same as in maPRhing with 
stretchers prepared for use, viz., "Advance " (for moyemeni towards 
the front), ''Retire" (movement to rear), •* Bight turn," "Left 
turn," " Right incline," " Left incline." 

The following points to be attended to in marching : — 

(1.) The beai*ers should use their usual quick shuffling step. 

(2.) No. 1 should invariably lead going down-hill. The exception 
to this rule with regard to the carriage of severe fractures of the leg 
being attended to. 

(3.) Li changing direction No. 1 will bring his end steadily roand 
by the right-about or shortest way, while No. 3 marks time on his 
own ground till the change is completed. 

(4.) If a bearer wishes to change shoulders he should give the 
word to the other bearers, and then all should change together. On 
halting, however, the bearers should invariably chai^ the pole on to 
the proper shoulder. 

IV. — Extending and Closing a Company of Dandy Detachmenis. 

For the purposes of instruction it is necessary to adopt some 
method of extending the detachments after " lifting dandies." The 
following method is suggested and explained in Fig. 5 of the 
illustrations. 

Words of command — 

(1.) ^* In file from the right or from the left or centre earf«icL"— The 
flank named stands fast. The detachment on the opposite flank 
immediately makes the necessary left or right turn, and moves on to 
the left (or right). The remaining detachments make the necessary 
tarn one after the other, and move on in file, keeping one pace behind 
the detachment in front of them. 

(2.) " Advance — Halt.** — When the instructor sees the whole 
thus moving in file, after the first woi*d of command he gives the 
command " Advance." The dandies are thus brought round in the 
direction of the front, and halted whenever the change of direction is 
completed. If this has been done correctly it will be found that the 
dandy detachments are fully extended one pole's length from one 
another. 

In order to close the company after extension the usual word of 
command, " On the right (left or centre) — close," is sufficient. The 
detachment named stands fast, the remainder turn towards it, No. 1 
advancing his end as he comes up on the flank named, and No. 3 
closing in to the proper position. 

V. — Uimoving and Replacing Covers and Poles* 

This 18 the special feature of the drill with Lushai dandies, as it 
18 by means of removing the covers and poles that the drill for 
loading and unloading stretchers can be applied to the dandy. 
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The process of removing the ooTers and poles is therefore called 
" preparing dandies," and hearers stand to " prepai*ed ** dandies in the 
same way as they stand to stretchers oarrjing oat the drill from that 
point exactly as they carry out stretcher drill. 



Appbkdix 
III. 



A. — Removing Cover and Poles, 

^^ Prepare Bandies.** — Before the word of command is given 
bearers should be in the position they are in after " lifting poles " 
(Fig. I). On the word of command bearers act as follows: — 

(1.) No. 1 and No. 2 right-about turn ; No. 1 transferring the 
pole from the right to the left hand. 

(2.) Nos. 2 and 4 stoop down and untie the strings that attach 
the comers of the cover frame to their ends of the dandy. Then 
rise and remove the straps that attach the cover frame to the pole, 
buckling them loosely round the end sticks of the frame. 

(3.) No. 4 then seizes the cover frame at the centre and carries 
it to the rear, placing it evenly on the ground, about 1^ poles* length 
distant from the dandy, while No. 2 catches hold of the rear ring with 
his right hand. 

"No. I at the same time, without letting go the pole, keeps the front 
pole ring raised with his free hand. 

(4.) No. 3 now draws the pole steadily away, — Nos. 1 and 4 
assisting in passing it evenly through the rings, taking care, however, 
not to let the rings down until the pole is clear of them. No. 3 
carries the pole to the rear, and places it on top of the cover while 
Nos. 1 and 2 lower the pole rings on to the ground. 

(5.) All the bearers at once take position by the dandy as in 
" Standing to stretchers " (see Fig. 3 of illustrations, and for illostra- 
tion at the intermediate stage of removing the cover, sec Fig. 4). 



I. 



n. 



iv: 



m. 




Wounded. 




Fig. CXOI. 
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B. — Bepldoing Covers and Poles. 

Word of command — 

"JTiaj Covers and Poles.'' — (This process is exactly the reverse of 
** Prepare dandies/*) Bearers starting from the position of " Stand- 
ing to stretchers," as in Fig. 3, act as follows : — 

(1.) Nob. 3 and 4, right abont tnm and donble up to the pole and 
cover, No. 3 going to the off side and No. 4 to the near. No. 2 
doables ronnd the foot end of the dandj bj a right about wheel, and 
raises the rear pole ring with the right hand. No. 1 turns inward^ 
and raises the front pole ring with the left hand. 

(2.) No. 8 carries the pole to the dandy, and assisted by the free 
hands of Nos. 2 and 1 passes it horizontally through the rings into 
its proper position. When it is in position, Nos. 1 and 3, holding it 
at full arm's length, stand to attention ; No. 1, however, will remain 
tamed to the rear, holding the pole with his loft hand. It should be 
the duty of No. 1 and No. 4 to fix the pegs that keep the rings from 
slipping on the pole. 

(3.) No. 4 will now place the cover evenly on the pole in posi- 
tion, and No. 2, having let go the pole ring, will resume his position 
at the front end of the cover, and proceed simultaneously with No. 4 
at the rear end to fix the straps and comer strings. 

(4.) When covers and poles are completely fixed all the bearers 
rise to attention, No. 2 facing the rear. Nos. 1 and 2 then front 
together by the left about. No. 1 making the left about turn, so as to 
ti*aDsfer the pole from the left to the right hand. Bearers and dandy 
will then be as in Fig. 1. 



VI, — Taking Post at Wounded and Loading and Unloading Dandies. 

These processes are carried out by the same words of command, 
and in exactly the same way as in the corresponding exercises with 
field stretchers (see Manual for the M.S. Corps, para. 339), with the 
addition only of "Prepare dandies" before loading or unloading, 
and " Fix covers and poles " after loading or unloading. 

In taking post the body of the dandy should bo halted alongside 
the patient on his left or right, according to tho word of command. 
The words of command that follow will be : " Lower dandies," " Pre- 
pare dandies," "For loading, lift wounded," "Lower wounded," 
" Fix covers and poles," " Retire," Ac. 



VII. — Carrying Dandies ove^' Ohstacles, 

A dandy can be carried over a wall or ditch on the same principles 
as a stretcher is carried over them (see Ante, p. 158, et seq,). 

The dandy is halted and lowered a few paces from the obstacle. 
It is then " prepared " by word of command, and the prepared dandy 
lifted as a stretcher over the obstable. Nos. 3 and 4 then double 
back, carry the pole and cover over, and " Fix covers and poles " is 
then carried out by all four bearers before lifting and continuing the 
march. 
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VIIT. — Placing Dandies in Hospital TenfSj ^c, on the Line of March, 

At the end of a march, or at a rest stage, the dandj is lowered 
and *' prepared." In order to carry the dandy into its place in the 
hospital tent bearers are ordei*ed to " lift dandies." They then lift 
the prepared " dandies *' as in crossing obstacles, and on the word 
" advance " caiTy it into its place in the tent and " lower " it by word 
of command. On resuming the march the dandy should be lifted 
and carried out of the t^ent in the same way, covers and poles fixed, 
dandies lifted, and the command ** Advance " given. 
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At rest shigcs the dandy should be first earned into a shady or 
fiheltered i)lnce before being prepared. After " preparing dandies ** 
thus tlio hearerR are allowed to fall out and rest. If there is no 
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shade or shelter, improvised methods must be adopted for keeping Appi 

the pole and cover from collapaing on the patient before the bearers ^ 

fall out. "" 



IX — Flacing Wounded from Stretchers or other Sick Transport on 

Dandies, 

The stretcher detachment in '- taking post at the dandy " is 
ordered to halt a few paces in front of the dandy. After the 
stretcher is lowered the command '^ For loading — ^lif t wounded " is 
given. The stretcher bearers then lift the wounded as in unloading 
from the stretchers, bat No. 4 bearer, after drawing away the 
stretcher, doubles on to the dandy, which is already ** prepared *' by 
the dandv detachment, and places it under the patient. 

On the command " Lower wounded " the patient is lowered on 
the dandy, and the stretcher-bearers then stand to their stretchers, 
while the dandy bearers take their place by the dandy. The 
stretcher detachment can be made to " lift stretchers and aavance " 
again to the front, while the dandy detachment *^fiz covers and 
poles/' '*lift dandies," '* Retire" to the dressing station or field 
nosmtal. 

The same principles can be followed in unloading wounded from 
ambulance wagons, &c., and placing them on dandies. 

In loading wonnded from dandies into ambulance wagons, the 
dandies would be prepared, after taking post, and wounded loaded as 
if from stretchers (Manual M.S.C., para. 354). 
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APPENDIX IV. 



MoBBi8'^ Daxdt Drill. 

FIRST LESSON. 

[It maj be ncyted thaty for the purposes of instraction, onlj tlie long 
bamboos of the dandiM need be used.] 

Appivdix The dandies shoald be laid in a row, and the bearers told off to 

IV. them ; this, of coarse, corresponds to ** sizing " in the Medical Slaff 

"""~~ Corps DrilL It is best to let the men size themselTes, merely gnriw 

an order to *^ stand to their dandies,*' The equivalent of the wora 
''attention" is ^'kurra^rao^*' and of "stand at ease" or "rest^** it 
^ beiio,** This, of course, is readily understood, and a few repetitions 
of this manoeuvre makes them perfect in it. 

The word ^' kurra-raa " having been given, the men having Bised 
themselves and standing by the dandies (on the ground), the next 
word is " dandy uta^o,'* whereupon the men will stoop, pick np the 
dandy together, and place it on their shoulders, retaimng the npriffht 
position, with all the dandies just touching one another at their sides. 
This manoeuvre must be followed by the order '* dandy lagaa^** where- 
upon the men are to place the dandies on the ground and retam to 
the upright positioo, — then the Medical Officer will give the word 
*' belto ** and the men will sit comfortably by their dandies. 

Exercise I. 



English. 

(a.) Stand to your dandies. 
(b.) Stand easy, 
(c.) Attention. 
(d.) Lift dandies. 
(e.) Ground dandies. 
(/.) Best. 



TeraaouUr. 

(a.) Stand to your dandies. 

(b.) Beito. 

(c.) Kurra-rao. 

(d.) Dandy utao. 

(e.) Dandy lagao. 

(/.) Beito. 



This will be sufficient for the first day and little difficulty should 
bo anticipated so far. 

SECOND LESSON. 

Repeat former lesson. In this lesson the cahars are to be taught 
to face about with dandies, and to advance and retire in close order. 
The practical value of this lesson is not so much, as its utility in 
preserving a continuity of method in the instruction. 

" iTtxrra-rao *' having been given followed by ** dandy-ataOf^* in 
order to face the cahars about, the word ** ^^umti-joo " is given, 
whereupon the men are to be instructed to merely change the 
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shoulders, and to face in the opposiie direction: the word"yroii<" 
mast next be gi^en to bring them hack again. Then give the word 
" dandy lagao " and " beito '* and another eseroise i& finished. 



Exercise II. 



English. 

(a.) Attention. 
(6.) Lift dandies, 
(c.) Right-about- turn. 
{d,) Front. 
(6.) Ground dandies. 
(/.) Rest. 



Vernacular. 

(«7.) Kurra-rao. 
(6.) Dandj utao. 
(c.) Ghdmn-jao. 
Id,) Front, 
(e.) Dandy lagao. 
(/.) Beito. 



The expression ^^ front " may seem curious, but it is modi useful, 
and strikes the attention better than any other word thai would suit 
the purpose: 

To march the men with dandies is also very simple,^— ^ving the 
words ^^ kurra-rao** and ** dandy utao** followed hf ^*ehuUao** or 
'^ march ; \* at this stage they should be taught to march in line and 
then halted. They may be taught also at this stage if there is time 
*^ right and left form,** 



EXERCJBE III. 



English. 

(a.) Attention. 

(6.) Lift dandies. 

(c.) March. 

(d,) Halt. 

(e.) Right-about-turn. 

(/.) March. 

(g,) Halt. 

(h,) Front. 

(t.) Ground dandies. 

(L) Rest. 



Yemaoular. 

(a.) Kurra-rao. 
(h,) Dandy-utao. 
(c.) March. 
(d,) Halt. 
(e.) Ghdmn-jao. 
(/.) March* , 
(g,) Halt. 
(h,) Front, 
(i.) Dandy lagao. 
(k,) Beito. 



If forming is taught, the marching may be varied accordingly. 
Before this exercise is complete, it should be done perfectly at the 
double. 



THIRD LESSON. 

This is rather more difficult, and consists of teaching men to extend 
with dandies from close order, from any flank or file. A file is meant 
four men deep, or one dandy detachment. 

Number off from right to left the front rank men only. To do 
this it is best to number them slowly, and repeat the exercise often. 
Though simple, it is extraordinary how long the men will take to 
learn it. As far as possible, the same men should always occupy the 
same file. 



i 



436 



Montis 8 Davdy DrilL 



IV. 



Firj, 1. 



1. 2. 3. 4. 5. G. 7. 

■ 1 'J 1 



• r 



1. 



O 



Fi^. 2. 
3. 4. 



5. 



G. 



7. 



FiV/. 3. 



1. 2 


• • 


\, 4 

• • 


5 

• • 


K 6. 7. 

• • • vja 


• • • 


• 


• 


• 


• 


. •!. 



The men being formed in close order as in Fig. 1, the word is 
given. 

(a) From the right {dAjne) or left (hyne) extend, and the position 
of Fig. 2 will be obtained. 

(6) " Front " turn, or " rear '* turn, will turn them as in Fig. 3. 

In addition to this, the converse must be taught. 

(a) On the right or left — close. 

These are about the most useful exercises a Bearer Company can 
learn, and when once learnt, is then appreciated. 

The interval between any file may be as much or as little as 
possible. 



Exercise IV. 



ih.) 
(c.) 
(c/.) 

(..) 
(/) 

(r/O 
(h.) 

0) 
ik.) 

a) 

(m.) 



English. 

Attention. 

Lift dandies. 

Number. 

From right, or left or 

centre — extend. 
Front turn. 
March. 
Halt. 

High t-about-turn. 
March. 
Halt 
Front. 
Ground dandies. 

liCHt. 



Yemaoular. 



(a.) Kurra-rao. 

(&•) Dandy-ntao. 

(c.) Number. 

(d,) From righij or left^ or centre 

—extend, 
(e.) Front turn. 

(/.) March (in extended order). 
(g.) Halt. 
(h.) Ghdmn-jao. 
(i.) March. 

0') Halt- 
(Ap.) Front. 

(L) Dandy-Iagao. 

(m.) Beito. 



Exercise V. 



Kngliili. 

(n.) Attention. 

(/;.) liifi dandies. 

(r.) Kroni rights or leftf or 

t't*uti't* — extend. 
(li.) ( )ii rigktj or left, or centre 

rloNu. 
(n.) round dandies. 

(f.) ItOHt. 



Yemacular. 

(a.) Kurra-rao. 

(6.) Dandy-ntao. 

(c) From rigr^f, cr Ufl, or eeiitrtf 

— extend. 
(d.) On rt^Af, or left, or cen<r« 

— close. 
(e.) Dandy-lagao. 
(/.) Beito. 
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Advancing ia extended order may be varied accordingly at the App«n>ix 
discrei ion of the Commanding Officer. Advance — right incline (half ^* 

right). right incline, (half right), thus bringing the dandies into """" 

file, as in Fig. 2. The same can, of coarse, be done on any flank. 



FOURTH LESSON: 

This very important part of the instruction can be easily taught, 
and becomes quite progressively the substance of this lesson. For 
the purpose of an exercise, the following should be carried out : — 

A dressing station being formed, the Bearer Company may be 
divided into half companies and sections, each section being under the 
command of an apotbecaiy, and the whole under a medical officer ; 
some men should be sent away in a certain direction and ordered to 
lie down and keep as much out of sight as possible. The sections or 
half companies are then ordered to take ground to right and left of the 
dressing station, at 250 to 300 yards interval or more if- neces- 
sary. Then each section shall proceed as follows : — Those sections 
on the left front of dressing station shall extend from the right-hand 
man, and those on right from the left-hand man. The effect of this 
movement will be that a large amouuv of ground will be covered, all 
having touch with the dressing station. To advance or retire this 
line, in the absence of bugle sounds and so forth, the best plan is for 
the warrant officers in charge of sections to watch the movements 
of the medical officer ; if he rides slowly forward, they should advance; 
if he turns round, they should retire ; if he halts and raises his hand, 
they should halt. This is most simple, and is readily learnt. Ad- 
vancing the company to the neighbourhood of the wounded to be 
searched for, at a sigpi from the medical officer to the apothecary next 
to him, all the dandies shall be placed on the ground. The com- 
manders of sections will then order two men from each dandy to go 
forward, and they will see that the ground is successfully searched. 
A water-carrier and a ward-servant should accompany each com- 
mander of a section to administer temporary relief, which may not 
have been obtainable before. On finding a man, the bearer will signal 
to his dandy, and the two i*emaining in charge will take the dandy 
out and lift the wounded man into it, with every precaation as far as 
possible, under the superintendence of a warrant officer or available 
officer. They should at once retnrn to the dressing station with all 
despatch, where they will be relieved and ordered back to their 
section. 



Exercise VI. 



English. 

(a.) Attention. 
(Jb.) Lift dandies. 



Vernacular. 

(a.) Kurra-rao. 
(6.) Dandy-utao. 



(c.) Commanders of sections will take ground to right and left of 
dressing station, and prepare to search for wounded. 

Commanders will give the folllwing orders for the purpose of 
exercise, having taken up their ground as ordered : — 

(a.) No. 1 from right 30 paces extend. 
(6.) Right turn, or form. 
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AnwDix (e.) March (taking his movement from movements of the medical 

IT. officer). 

(d.) Halt— (ditto)- 

(6.) Search for wounded. Two men to remain with each dandy. 

This last movement would prohahlv take some time, but for the 
purposes of exercise, the distance to the dressing station should be 
made short, and when all the sick have been carried in and the 
bearers and their • dandies have retnred to their respective sections, 
the exercise may be completed as follows : — 

(/.) On the right — close. 
(g.) Bight-about-turn. 
(h,) March. 

Then take them back to the di*essing station, where they will be 
dismissed in the usual way. 

At the dressing station men of the Army Hospital Native Corps 
should be instructed in dressing. All the dandies with sick, when 
brought in, should be placed in a line, and care taken that there is an 
interval bettveen each dandy sufficient for the surgeon and dresser to 
get at the patient. 
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Tortoise Ambulance Text Exercise. 

To piteh Tortoise Tent, with pole$ in box at front oficagon^ and with 

pegs in box at side of tcagon. 

1 non-commissioned Officer and 8 men. 

Rear. Amwdix 



Y. 



Odd numbers take post and work throughout on near side 2 4 6 8 
Even 




99 9) 99 99 

Front. 



A. 

Noi. 
1 and 2. Undo traces ; remove horses and pole ; get out curtaia 

polesy put halves together, and lay poles under 

front of wagon. 
3 and 4. Facing the rear, get out pegs and mallets, hand them 

to 5 and 6. 
5 and 6. Distribute pegs and mallets each side, and each end. 

7. Get into wagon and hand out latrine tent, Ac. 

8. Get out 4 window glasses and hand to non-com- 

missioned Officer, 



B. 

1 and 2. Jump up in front, drop curtain (and lace to side). 

3 „ 5. r Unbuckle from the raves and drop side curtains and 

4 „ 6. \ open out the flaps. 

7 „ 8. Jump up and drop rear curtain (and lace to sides). 
3 „ 4. Put m front and ofE side windows to roof (and help 

1 and 2 with lacing). 
6. Put in rear and near side windows to roof (and help 

7 and 8 with lacing). 



99 



H „ 4. r Drive peg for runner in straight line with seam at edge 
5 „ 6. \ of wagon roof. 

fi f 

/ < Proceed with other pegs till all am driven in. 



5 „ 

o 



.. 4.1 



no 
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Not. 
7 and 8. 



1 » 2. 



8 
5 


„ 4. 
„ 6. 


3 
5 


„ 4. 
„ 6. 



7 „ 8. 

1 „ 2. 
3 „ 4. 



C. 

Get inside and place enrtain poles : — (a) Where rnnnera 
are held out by 3, 4, 5, and 6 ; (6) At the corners, 
(c) Remaining poles in the order shown in dia- 
gi*ani. 

{Hold out front end while 7 and 8 place the poles, and 
direct dressing of poles at each side, 
f Unbend and pnll out runner of curtain, in line with 
< edge of wagon roof and hold it out until the pole is 
(^ placed, then fix runner to peg. 
Assisted by 1 and 2, drive top corner runner pegs. 
Assisted by 7 and 8 (inside), drive rear comer pegs, 
place windows in front, sides, and rear, and join 
7 and 8 in tent. 
I*i*epare inside of tent, stretchers, &c., assisted by 
5 and 6. 

Finish runner and curtain pegs. 
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Ta strike Toitoise Tent. R^vei-siuff previous work. 



A. 



-, Q f Pack up and put away stretchci-s, Ac. 
(6107) 
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y^ fSlip off curtain loops; loose ranners, but do not 

— 3 „ 4. J remove from pegs until poles are collected inside; 

1 „ 2. I collect window glasses and hand to Non-com- 

L missioned Officer. 
1 „ 2. Fasten np door curtain. 

B. 

7 and 8. Remove poles from rear to front (unlace rear comers 

and ends). 
5 „ 6. (Lace door). 
1 „ 2. (Unlace front comers and ends). 
Q 4, f ^'^P ^^^ bend up runners ; fold in and buckle side 
\ ' fi' 1 flaps ; remove window jajlassea and hand to Non- 
" * L commisRioned Officer. 

C. 

.S, 1, 2, 4. Roll up front curtain. 
5, 7, 8, 0. „ near „ 

1, 3, 5, 7. Then fold up near side. 

2, 4, f), 8. „ off „ 

D. 

1 and 2. Separate poles ; put them away ; put np pole and 

attach horses. 

7. Put away tent, stores, &c, in wagon. 

8. Put away window glasses. 

r .»' < Pull out, and put away the pegs. 

To pitch the tent with wagon removed. 

The tent, except the front end, must be pitched as described, 
but the runners must be left quite loose all round. The carriage pole 
should not be removed. The front end of the tent should be unlaced 
up to the roof of the wagon, and the sides then thrown back, 
MTUig the front clear for the wagon to' run out. The men take 
post: — 

1. At the carriage pole ready to " near '* or to ** off* lock." 

2. Mounts front of wagon and sets the ridge pole free. 
3 and 4. At the front wheels ready to move the wagon. 

5 „ 0. „ rear „ ,, „ 

7. Mounts tail of wagon and sets the ridge pole free. 
* 8. Takes rear upright pole to receive rear end of ridge 

pole. 

The wagon is slowly drawn forward until the rear of the ridge 

it sufficiently clear to be placed upon the upright by Nos. 7 and 8. 

wsffon is steadily drawn forward, No. 7 dismounts, and, assisted 

!b. I» places the front upright under the front end of the ridge 

The wagon being drawn just clear of this pole, Nos. 1 and 2 

wmnt and drop &e curtain (and lace it if not laced). The 

n is taken dear of the tent. The front end is pitched, and 

■A oompleteda 






Tin' l^trioise Amhvlance Drill, 448 

In the new pattern tents the windows arc put in the roof from Appi 
inside, and can therefore be placed after the tent is pitched. ^ 

In tents which are laced at right angles to the sides and ends of '" 
the wagon (A plan, lines N P and M O), the poles in line with these 
seams are placed first, and then the coiTier and remaining poles ai*e 
put in position. 

Note. — This is merely a sclieme of drUl, apportioning (he work. 
An intelligent N.CO, can easily modify it to suxt the paitem tent or 
wagon he has to deal toith. TJie directions a^ to Uicing are put in hra^ckets 
because this will generally he omitted. The tent is intended to he kept 
laced except wlien removing the wagon. 
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INDEX. 



Abolition of regimental hospitals ; 39. 
Adjustment of slings by bearers ; 164. 
Algeria, Frenoh caoolet mules in ; 226. 
Ambulance barrows; 188. 

definition of ; 2. 

— carriages, transport j 251. 
adjustment of springs to 

weight carried ; 260. 

attendants ; 265. 

■^^ capacity proportioned to 

draught power ; 254. 

carriage of medical comforts 



on; 259. 



807. 
264. 
of 257. 



double roof for hot climates ; 
ease of access to patients ; 
horses suitable for draught 



injurious effects of over- 
weight; 270. 

kits of wounded ; 265. 

loading and unloading ; 264. 

— — means of light ; 263. 

need of portability ; 262. 

- patients carried sitting up ; 



patients carried recumbent; 



261. 
261. 



263. 



• pole system ; 271. 

' positions of patients ; 261. 

> protection against weather 

■ relative merits of 2-wheeled 
and 4-wheeled ; 268. 
repairs on field service ; 262. 

— — risks when loading ; 264. 

— ^— seat for attendant ; 265. 
shaft system ; 271. 

— — stowage on board ship ; 262. 

— — surgical stores carried in; 
263. 

two leading forms ; 266. 

— — variations in capacity ; 269. 
— classification of ; 272. 

— carts, transport, equilibrium ; 266. 

British, Mark II. ; 288. 

field, Cherry's ; 279. 

hospital conveyance, Guth- 
rie's ; 274. 

; ambulance, Larrey's ; 272. 

— carriages. La Voiture Macou ; 
274. 

Madras, Macpherson's ; 278. 



Ambulance carriages, Maltese ; 282. 

Indian tonga ; 285. 

militaiy field, Tufnel' i ; f75. 

corps. United States ; 10. 

— misuse of term ; 2, 68. 
stretchers ; 153. 

— - system, British, history of ; 28. 

r Baron Percy's ; 24. 

Baron Larrey's ; 21. 

— transport launches ; 409. 
railway ; 347. 

steamers; 890. 



— trains of the Knights of Malta 
415. 

— vehicles, regimental ; 256. 

— wagon-stretchers, British ; 812. 
• British, Mark I. and II. ; 



310. 



Mark ITI. ; 313. 
Mark IV. ; 815. 
Mark V. ; 316. 



288. 



the Cairo ; 320. 

Francis's; 308. 

French Red Cross ; 800. 

Furley's ; 318, 819. 

Howard's; 321. 

Locati's; 291. 

LOhner's; 298. 

Macpherson's ; 806, 

Baron Mundy's j 296. 

Neuss's ; 302. 

New Zealand ; 804. 

Riicker; 289. 

Tortoise ; 328. 

** Wheeling," or Rosenerans ; 



Amoo, or New Zealand litter; 141. 
Apothecaries to the forces ; 89. 
Apparatus for carriage en cAsvo/ ; 108. 

trials of ; 104. 

Appliances to aid woundedi n walking ; 

100. 
Apron, Landa's ; 140. 

trials of ; 141. 

Arab mode of carrying off wounded; 

224. 
Araba, Turkish ; 337. 

' resembles Indian hackery ; 



338. 



use in the Crimea ; 887. 



Armies, estimates of transport for ; 78. 

on active service, casualties in | 

88. 
volunteer aid with ; 12. 
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Armj, Austrian, ambuUnce transport 
•jsiem; 48. 

■ ■ ■ bandage carriers ; 49. 

— bearer detachments : 49. 

British, ambnlanoo transport sys- 
tem; 28. 

— * Danish, ambulance transport sys- 
tem ; 52. 

■ French, ambulance transport sys- 
tem ; 44. 

»— German, ambulance transport sys- 
tem; 45. 
Hoe^^ Corps; 3C. 

■ medifml department ; 39. 
— reserve ; 41. 

Buanan, ambulance transport sys- 
tem; ^. 

Ashanti, cot ; 119. 

-— Director-General Sir W. A. 

ICackinnon's opinion of ; 119. 

■ hammock ; 120. 

Anetrian ambulance trainsof the Knighta 

of HaHa ; 415. 
— nulway ambulance system ; 889. 



Bandy, Burmese ; 340. 

— Indian ; 388. 

Bareilly dandy ; 124. 

Barroir, China ambulance ; 188. 

Barrows, ordnance ambulance ; 188. 

Battle, ambulance transport on occasion 

Battles, care of wounded prisoners ; 9. 

— — deficiency of bearers in ; 7. 

•^^ proportions of killed and wounded 

In I 91. 
«— — proportions of those dangerously 

woundiyJ ( 98. 
— — — — setrrely wounded ; 98. 

~ -— slightly wounded ; 98. 

•— — retiims of woumied ; 91. 

•*— wounded left by Tanquished army 

after t HO. 
Jlattl#ffleldii, colleoilon of wounded from ; 

Ml. 
-^— old niethr94l« of reniov ing wounded ; 

5. 
-■"-^ i»ro)KiM<il aid by volunteers ; 12. 
«• «^raftP)»ort of woundcfl from ; 81. 

• - • wounded nhle to walk unaided 

for M«)«tarii'i* j 99. 
flftafftf (UtwuMi^rn ( 7« 

rffwfts of Lord Morley's Com- 

mittuKi 79. 
••' « • - •• distribution of on lerrice, in 

ihii Kfiglish Arrriyt 82. 

• ■• - - tlio flrit, in the Knglbh army ; 
HU 

(iiiriimti, annual tnstrueticn 
of , 47, 
" —— iiii/biHrati/m of ; 63. 
, , . — , ^iiffjnterl I M. 
jr- r. . - - fyrgartimtion of ; 81. 

■ |irrw)finrl of ; 82. 
' 'Mirying a wounded nun picks- 



I 



Bearer detachments of Austrian anny ; 

48. 
physical .'u>nditions of ; 83. 

single carriage of wounded man 

by; 103. 

Bearers, analysis of work done by; 

150. 
ambulance, Indian ; 144. 

— carriage by two ; 106. 
patieot semi-reciimbent ; 

95. 

patient recumbent ; 9S. 

ambulance, Indian cooly; 140. 

— - deficiency of ; 7. 

— dandy ; 141. 
dooly ; 144. 

dooly, districts whow found ; 145. 

Eastern, stretchers onsuitabie for ; 

153. 
ambulance, Indian, entertaiiimeiift 

of; 149. 

Indian ambulance, experience of. 



in Afghanistan ; 128. 

— Indian ambulanee, experienee of in 
Burma; 128. 

— four-handed seat formed by ; 109. 
how weights are meet easily borne 



by; 161. 

— length and kind of step fuitedfor ; 
108. 

— misapplication of term ; 112. 
not to carry stietdierB on 



shoulders; 183. 

— to break step ; 180. 

— ambulance Indian, standard re- 
quired ; 149. 

— three-handed seat fbnncd by ; 107. 

— ambulance Indian, temporazr ; 140. 

— trained, special need of in 



warfare; 70. 

work performed by ; 150. 



Beaufort's springs for ccontrj earts; 

336. 

stretcher ; 167. 

sTstem, railwaT ambulanee trans- 

port ; 377. 

stretcher rest* ; 336. 

Bengal and Madras bearers coaspaied ; 

145. 

doolie ; 146. 

Berlin railway ambulance system ; 3G0L 

Brett's camel kujaw«h» ; 206. 

Bo my, battle of; 88. 

British ambulance STstem, lu^torr of; 

29. 

ambulance wagon stretcher ; 312. 

Harks Land IL; 



310. 



Kark ni. ; 313. 
Mark IT. ; 815. 
Mark T. ; 316. 



Le«non in Spain, Cherrr's carts 

with ; 280. 

field-stretchers ; 160- 

regulatioo stretcher, Marks III. 

and IV. : 172. 
Brr-Amm^line nil way ambulance 9Tf« 

tem; 877. 
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Blanket stretcher ; 143. 
Boiiloinio*8 milway ambulance system ; 
389. 



Cacolets, British, construction of ; 229. 

French; 230. 

Italian ; 233. 

— mule, origin of ; 225. 

to reverse ; 229. 

Camel, the Bactrian ; 200. 

— cacolets in the Soudan j 208. 

— orates, Moslem's ; 210. 
advantages claimed by 

inyentor; 216. 

•^^ '— avoidance of side lover- 
age; 216. 

* — construction of; 211. 

general conclusions con- 



cerning ; 217. 



girthing; 214. 

for lying down ; 211. 

for sitting up ; 213. 



Camels, conveyances borne by ; 200. 

• different modes of movement ; 201. 

^— fitness of, for carrying sick ; 202. 
Camperdown's, the Earl of, Commis- 

■ion; 90. 
Cape of Good Hope. Ambulance 

wagon; 341. 
Captains and lieutenants of orderlies; 

39. 
Carriage of stretchers, rules for ; 179. 
— - of wounded on saddles ; 228. 
Carnages, railway, effects of collisions ; 

349. 
Cart, British ambulance, Mark II ; 283. 

field. Cherry's; 279. 

— — flying ambulance, Larrey's ; 272. 

Indian tonga ; 285. 

Maoou ; 274. 

— ^ Madras, Macpherson's ; 278. 

military field, TufnelFs ; 276. 

Maltese ; 282. 

Carts, ambidance, compared with 

wagons ; 266. 
Casualties, proportions of, in battle ; 98. 
Chair, Mowll's ambulance ; 400. 

Singleton's ambulance ; 407. 

Cherry's cart; 279. 

China ambulance barrow ; 188. 

Classification of conveyances ; 112. 

— of ships ; 390. 

of wounded ; 98. 

Construction of ambulance material; 

15. 
— - — ^ the surgeon's share in ; 

16. 
Convention of Geneva ; 66. 
Conveyance carts, hospital ; 275. 

corps, hospital, failure of ; 33. 

Conveyances borne by camels ; 200. 

I by men, subdivision of; 112. 

— — by mules and horses ; 218. 
classification of ; 112. 

— — drawn by animals ; 251. 

— — accommodation of ; 

261. 



Conveyances drawn by animola, al&rotion 
of; 263. 

capacity of ;. 261. 

draught of ; 261. 

elasticitvof; 260. 

history of ; 252. 

— ingress and egress ; 



264. 
nication; 264. 



258. 



arms ; 265. 



263. 

— models of ; 167. 
railway ; 3*7. 



means of oommu- 

portal^ilityof; 262. 
protection of ; 268. 
repairs; 262. 
requisite qualities ; 

stowage of kits and 

strength of; 262. 
Burgioal requisites j 



Collis dandy ; 131. 

construction of ; 181. 

- cover forms tent for bearers ; 



132. 
133. 



directions to put togetlier; 
measurements and weight; 



133. 

Cot, Ashanti; 119. 
sailor's, fitted to Furley's undier 

litter; 195. 
Crimean war, transport system ; 31. 



Dandy, Bareilly ; 124. 

ColHs; 131. 

Himalayan : 122. 

Leake's'; 129. 

Lushai ; 126. 

Macpherson's ; 184. 

McCosh's ; 123. 

position of person carried in ; 26. 

Deficiency, examples of iUoresnlta from, 

of ambulance transport consequences 

of; 6. 
Definition of ambulance ; 2. 
Dooly-bearers ; 145. 

of India ; 147. 

Dooly, derivation of ; 145. 
— Francis' improved ; 161. 

Porter's Indian hill ; 162. 

Dooleys, Bengal sanitary commission 

on; 148. 
•^-^ essential in India; 148. 

in Chma war of 1860 ; 166. 

method of carrying; 146. 

Sir H. Rose's opinion of ; 148, 

Sir W. Mansfield's opinion of; 



148. 



their useful qualities; 146. 
universal praise of; 147. 
why essential in India ; 148. 



Directions for the proper oorrioge of 

stretchers; 179. 
for the proper use of mnlf con« 

veyances; 240, 
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Direotions for medical officer in charge of 

railwaj ambulance train ; 368. 
Draught horses, EngUsh, work done by ; 

258. 
influence of speed on work 

done by; 258. 
Drill, St. John Ambulance Association ; 

425. 

— Bfacpherson's dandy; 429. 

— Morris's dandy ; 438. 

— Tortoise wagon tent ; 443. 
DriTcrs, training of ; 269. 

Driying from box, compared with riding 
and driying ; 267. 

— with reins, training for ; 267. 



East-Indian mules; 222. 

Elephant ambulance transport ; 199. 

— — objections to ; 199. 

— carriage by pads ; 200. 

— by howdahs ; 200. 

by charjamahs j 200. 

the health of ; 200. 

Equipment for ambulance trains ; 413. 

Equirotal system ; 315. 

Esmarch's braces for hemorrhage; 101. 

crutches ; 100. 

— their practical utility ques- 
tioned; 101. 
Erans's hand- wheeled litter; 187. 



Field equipment, risks exposed to ; 

166. 

stretcher, British regulation ; 172. 

— ^ stretchers, Percy's views upon; 

164. 

— si#geons, their duties in connection 
with ambulance transport; 17. 

Fischer's apparatus ; 103. 

— ndlway ambulance system ; 387. 
Franeii' dooley ; 151. 

— pvopoeed Indian wagon ; 308. 
French ambulance transport system; 

44. 
— ^- army regulation stretcher ; 166. 
•^-^ views regarding mide conveyances ; 

226. 
Furley's Cairo waffon ; 320. 

— civil stretctier with telescopic 
handles; 176. 

■ — ■ — its advan- 
tage*; 176. 

— — — its construc- 
tion; 176. 

— ** Lowmoor" jacket ; 177. 

— military stretcher ; 174. 
•— — -^— — ^ weight of ; 176. 

■ —-^ its construction ; 174. 

— — stretcher for police purposes ; 177. 
._^ rests; 336. 

— trestles; 162. 

■'■ ambulance wagon ; 318, 819. 
S^Tva on the importance of spreading 
tii0 wounded; 348. 



Gidton's temporary stretcher ; 144. 

Ghiuvin's hand- wheeled litter ; 190. 

General observations on civil stretohert ; 
175. 

Geneva, Convention of, and its badge, 
the Bed Cross ; 66. 

— abuses of; 59. 

aim and general organi- 
zation of ; 70. 



ignorance regarding, 
very great ; 58. 
in Austria and Hun- 



gary; 64. 



son only ; 56. 



in France ; 63. 
in Germany ; 64. 
instituted for one rea- 

instances of the abuses ; 

international relations; 

steps by governments 
concerned, urgently required to sup- 
press abuse ; 61. 

supplements the regular 



60. 
71. 



medical service ; 58. 

the sign of the Bed 

Cross; 56. 



Crescent; 65. 



the sign of the Bed 

the Bed Cross of, wrong- 
fully used; 60. 

— volunteer ambulance 

societies are strictly under military 
discipline; 68. 

Geneva, Convention of, work of national 
societies of, in time of peace ; 71. 

— • • — of war ; 74. 

Gorgas marine ambulance lift ; 395. 

Ghnvelotte, the battle of; 88, 

Great-coat stretcher ; 143. 

Grund railway ambulance system ; 383. 

^-^ action of ; 384. 

construction 



383. 



Bichter*s modifioa* 



tionof; 384. 
Gutbrie*s ambulance cart; 276. 



Hackery, four-wheeled ; 838. 

Indian ; 339. 

Hamburg railway ambulance system ; 

386. 
Hammock, derivation of; 114. 

officer's sash as a; 115, 

Hammocks, Ashanti ; 120. 

— — position of person carried in ; 118. 

m railway carriages ; 358. 

Mexican twine ; 120. 

Bailor's; 117. 

soldier's, blanket used as a; 116. 

suspended from poles ; 117. 

unsuited for certain kinds of 

wounds; 116. 
Hand-wheeled litters; 187. 
^_ -.„— Baron Mundy's; 191. 
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Hand-wheeled litters, Bantsen's (har- 
towb); 187. 

China amhnlanoe (har- 



rows); 188. 



185. 



British armj ; 194. 
conclusions on ; 197. 
Evans's; 187. 
Gauvin's ; 190. 
general ohserrations on ; 



Maodermott's (wheeled 



use; 185. 



carrier) ; 189. 

— Neuss's; 192. 

— — Neuss-Manley's ; 194. 

• ohjects aimed at hy their 

the Ashford; 196. 
Hill conyejanoes of India ; 122. 
Hill's hajhand stretcher ; 144. 

two-mule litter; 241. 

Himalayan dandy ; 122. 

—^ its construction ; 123. 

McCosh's improved ; 123. 

Horses hest suited for carrying sick; 

222. 
—^ conveyances home hv ; 223. 
mules preferable for ambulance 

transport; 218. 
— ^ suitable for draught of ambulance 

carriages; 257. 
Hospital cart, Madras ; 278. 

— conveyance carts, Guthrie's ; 276. 

conveyance corps ; 81. 

failure of; 33. 

why unsuccessful ; 33. 

— ^— vehicles with ; 32. 

Corps, Army ; 36. 

— ■ — functions of; 87. 

organization of ; 87, 

ships; 390. 

Howard's ambulance wagon for civil 
purposes; 321. 



India, dooleys or dandies essential in; 

148. 

hill conveyances ; 122. 

Indian railway ambulance transport in ; 

372. 

transport of invalids from ; 872. 

Indian ambulance wagons, essential 

qualities of ; 309. 

camel conveyances ; 203. 

cart or bandy ; 338. 

dooley-bearers ; 145. 

— hackery ; 839. 
India-rubber springs ; 260. 

objections to ; 261. 

Inventors, mistakes made by ; 156. 
Italian war, railway transport in ; 350. 



Jaunting-cars for ambulance transport, 

defects of ; 277. 
Jhampans; 120. 
system applied to stretchers ; 125. 



Eiigawahs, camel : 208. 

Brett's ; 206. 

'— for patients sitting; 206. 

Punjab: 204. 

Knots for marine ambulance transport 
purposes; 394. 



Landa's apron ; 140. 

trials of; 141. 

Launches, ambulance transport; 409. 
Larrey's ambulance volante ; 22. 

system ; 23. 

origin of ; 22. 

ambulance wagon ; 287. 

Leake's dandy ; 129. 

construction of ; 130. 

peculiar mode of suspension 



of; 130. 



weight of; 131. 



Letterman on the duties of medical 

officers; 18. 
Leu stretcher rests for railway ambu- 
lance transport ; 378. 
Lift, Macdonald's; 398. 
— — and Stretcher, Macdonald's ; 403. 
Line of march, ambulance transport on ; 

3. 
Litter, camel, Larrey's; 202. 

Evans's hand-wheeled ; 187, 

Ghiuvin's ; 190. 

Hill's two-mule ; 241. 

Mule, British Mark IH. ; 235. 

French; 286. 

Furley's folding ; 175. 

— in British service ; 286. 

— Italian sitting ; 241. 

Looati's ; 243. 

New Zealand ; 141. 

mule, peculiar motion of ; 235. 

Shortell's modification of 

English pattern ; 242. 

— ^ sleiffh (travois) ; 250. 

— — — ■ to juace patients on ; 289. 

to prevent swaying ; 238. 

— ^ to secure patients in ; 288. 

United States ; 247. 

Woodcock's ; 246. 

weight of J 286. 

Loads carried by mules, analyses of ; 

221. 
— — regulation limits ; 

221. 

weights of; 221. 

Locati's ambulance transport wagon ; 

291. 

sinde litter mule carriage; 246. 

Looped blanket ; 117. 
Lorraine wason ; 336. 
Lowmoor ja&et ; 177. 
Lowerer, Macdonald's ; 899. 
Lushai dandv ; 126. 

— advantages of ; 127. 

— Bengal pattern ; 127. 

— construction of ; 126. 

—— —^> disadvantages of ; 128. 
— Madras pattern ; 127. 
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Lusliai dandy, number of bearers re* 

quired for ; 128. 
— — - — weight of I 127. 



Maeou cart ; 274. 

Macdonald's ambulance lift ; 398. 

— lowerer ; 399. 

streteher and lift combined ; 

403. 
Maopherson't Indian wagon ; 300. 

— stretcher dandj ; 134. 

— advantages of; 137. 

— — construction of ; 135. 

weight of; 188. 

Maltese cart ; 282. 
Mandil de Socorro ; 140. 
Marine ambulance transport ; 390. 
Mars lo Tour, battle of ; 88. 
McCosh's Himalajan dandj ; 123. 
Medical Staff Corps, the first ; 35. 

— its disbandment ; 36. 

— — functions of ; 37. 

organisation of ; 40. 



the present ; 40. 

— ^— organisation of ; 40. 

_ training of ; 41. 

Mexican twine hammocks ; 120. 
Military field cart, Tufnell's ; 275. 
MUitia Medical Staff Ck>rps ; 41. 
Models of convejanoes, very deceptive ; 
157. 

- and patterns compared ; 158. 
Morache's railway ambulance system; 

377. 
Mowirs folding ambulance chair ; 400. 
Mule cacolets ; 225. 

— - origin of ; 225. 

— — conductors; 227. 

conveyance, Locati's single litter; 

245. 

conveyances, rules for proper use 

of; 240. 

litter, British Mark III. ; 226. 

French; 236. 

— Italian sitting ; 241. 

. Locati's; 243. 

Shortell's modification ; 242. 

sleigh (travois) ; 250. 

two-horse; 248. 



. United States ; 247. 

Woodcock's; 246. 

litters, carriage of patients in ; 



235. 



- construction of, in the Bri- 
tish service; 226. 

peculiar motion of; 238. 

Mule litters, to balance ; 238. 

— «. ^-^ to place patients on ; 240. 

. to prevent swaying ; 238. 

. to secure patients in ; 238. 

weight of; 236. 

panniers; 247. 

Mules and their drivers require training ; 

228. 
.analysis of loads carried by ; 221. 

Arab mode of removing wounded 

on ; 224. 



Mules, conveyances borne by ; 218ii 

East Indian ;-222. 

fitness for carrying wounded; 

219. 

— - preferable to horses for ambulance 

transport; 218. 
MuncheeLs, defects of ; 153. 
Mundy's ambulance transport wagon ; 

296. 

- hand- wheeled litters ; 191. 



Netley railway ambulance carriages : 

375. 
Neuss's ambidance wagon ; 302. 

hand-wheeled litter ; 192. 

Manlcy ditto; 194. 

New Zealand amoo ; 141. 
ambulance wagon ; 804. 



Officer's sash, former use of; 115. 

Omnibuses, Furley's mode of arrange- 
ment; 335. 

Omnibuses, used for ambulanoo pur- 
poses ; 334. 

Ordnance, ambulance barrows ; 188. 

of Percy's corps of stretcher 

bearers; 27. 

— - of Volunteer Medical Staff Corps ; 
42. 



Palki; 152. 

Paris, railway ambulance transport, ex- 
periment at; 361. 

Passenger carriages ; 355. 

accommodation in England 

for ambulance purposes at the present 
time; 374. 

generally considered ; 356. 



Peninsular spring wagon ; 310. 

war, transport during ; 30. 

of wounded on pack 

saddles; 223. 

Peltzer's tables of the numbers trans- 
ported by the Nancy line in the 
Franco-German war ; 354. 

railway ambulance ; 376. 

Percy's ambulance system ; 24. 

— — compared with Larrey's; 

26. 

— distinguishing features 

mode of action in the 

field; 25. 

objects of ; 25. 

vehicles, peculiarity of ; 26. 

hrancardiera or stretcher carriers ; 

27. 

corps of stretcher carriers, organi- 
sation of; 27. 

Percy equipment of bearers ; 27. 

Personnel of English bearer company ; 
82. 

Positions of wounded during transport ; 
92. 



of; 26. 
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Primarj stretehen ; 154. 

Frorisiou of ambulance transpoii hy 

€k>Temment8 ; 18. 
Pmssia, system of railway transport ; 

369. 
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